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[)KS  I  CN  OF  COMPUTER -RELATED  WORKSTATIONS  IN  RKLAT  I  ON 
TO  JOB  FUNCTIONS  AND  PRODUCTIVITY 


!  INTRODUCTION 


Bnc  k  g  round 

The  Defense  Logistics  Agency,  Defense  Systems  Automation  Center  (DSAC), 
ill  Columbus,  OH,  employs  450  people  to  develop  management  protocols  on  com¬ 
puters.  These  protocols  are  later  turned  into  programs  to  handle  logistics 
requirements  tor  the  Department  of  Defense  (DOD).  This  central  processing 
agency  is  the  source  ot  all  computer  programs  used  for  logistics  support 
w 1 1  h i n  DOD . 

'The  DSAC  employees  work  in  a  portion  of  a  large  warehouse  building.  The 
DSAC  management  felt  that  if  the  physical  setting  of  personnel  workstations 
•ere  improved,  employee  productivity  would  increase.  Therefore,  they  asked 
i he  U.S.  Army  Construction  Engineering  Research  Laboratory  (USA-CERL)  to  de~ 

; :  gr.  and  implement  a  prototype  area  which  could  be  used  to  determine  design 
.  r :  '  r  i  a  tor  new  workstations.  The  USA-CERL  study  centered  on  the  most  appro¬ 
priate  types  ot  workstations  to  support  tne  various  employee  job  functions. 
DSAC  job  functions  are  generally  categorized  as  manager,  computer  programmer, 
compu’er  analyst,  functional  analyst,  and  other  support  staff. 

DSAC  job  functions  require  people  to  spend  up  to  40  percent  of  their  time 
a'  ’heir  workstation,  performing  some  level  of  mental  task.  The  workstation 
requirements  of  individuals  involved  in  high-level  mental  concentration  tasks, 
such  as  computer-related  work,  are  need  for  privacy,  absence  of  distraction, 
and  visua.  stimulation  by  the  environment. 

DSAC  was  interested  in  identifying  the  major  parameters  and  variables 
which  could  be  manipulated  to  increase  the  productivity,  efficiency,  and 
>■  f t ec t i veness  ot  personnel  in  computer-related  job  functions.  USA-CERL's  task 
‘herefore  became  one  of  developing  guidance  for  designing  this  type  of  work- 
,’a’i  >n  and  identifying  appropriate  design  criteria  for  an  office  area  con- 
1  lining  450  people  doing  similar  work.  This  study  expands  upon  previous  work^ 
rid  an  be  applied  to  developing  and  designing  workstations  for  other  specific 
ib  fnm:'  ions. 


•- 1.  1  V. 


The  objectives  of  this  research  were  (1)  to  develop  a  prototype  for  a 
igical  office  workstation  layout  and  arrangement  for  computer-related  job 
.net  ions  at  DSAC  and  (2)  to  use  the  information  gained  from  studying  the 


1 C .  Lozar  and  R.  Porter,  Developing  Habitability  Information  for  the  Design 
,f  Office  Environments,  Technical  Report  E- 142 /ADA074467  (U.S.  Army 
Construction  Engineering  Research  Laboratory  [USA-CERL],  1977). 


'type  :  ■> 


t'v.'lop  designs  lur  renovating  i  he  entire  DSAC  computer  office 


1  i  •.  era*  ur»»  was  searched  to  determine  previously  developed  design  cr  i  - 
r  ;  .1  lor  >  t  I  ice  wo  ri<  s  !  a  r  ;  on  s  .  A  plan  for  conducting  the  DSAC  study  was  then 
veioped.  the  go i i s  or  r he  study  were  set  and  the  plans  coordinated  with 
)SAC  management .  Data  were  collected  and  analyzed  to  determine  employee 
etuis.  Results  ot  the  analysis  were  used  to  design  a  prototype  area  which  was 
occupied  by  select  ed  employees  for  6  months.  The  prototype  was  evaluated  by 
sparing  employee  opinions  from  before  and  after  the  renovation.  The  results 
re  used  to  recommend  design  criteria.  A  productivity  model  was  developed  to 
:  p  evaluate  how  c  hanges  in  environment  affect  employee  productivity. 


■>  pro  ;»ct  was  limited  to  developing  workstation  design  guidance  only 
ut >  r -related  job  functions.  The  term  "computer-related"  impLies  that 
oye  works  with  terminals  either  at  his*  desk  or  in  a  common  area, 
w-.rk  >  wi'h  the  logic  ot  developing  a  program,  and  that  the  output  he 
:  .-i  ;  s  a  computer  listing.  Most  job  functions  (75  percent)  at  DSAC 
..haract  er  i  sties.  therefore,  functional  differences  between  jobs 
••sued  as  they  are  related  to  design.  These  job  functions  do  not 
w:rT  process i ng  centers  or  learning  centers  which  use  computer  support 
gy.  in  determining  the  design  criteria,  specific  measures  for  produc¬ 
er-'  limited  to  satisfaction  indices  with  workstations  and  management 


rs>'d  throughout  this  report  to  refer  to  both 
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'l  impacts  of  oomivjtkk  tkchnolocy  on  tuk  workstation 

0  jrm-ii!  •'! — oased  ot  r  ice  systems  arid  re  I  at  t echnolog  i  >'s  are  >|tiicki  y 
■)••(•  mio.g  :  in*  largest  and  most  complex  segment  it  tacil  tty  management  '  s  desi  an 
sp  nsib;  I  ;t  v.  In  large  organic..!!  ions.  i:s>?  ot  computer-connected ,  video 
iv  ■■  rminais  a  I  one  is  doubl  mg  cvcrv  i  or  *  years,  because  ’hey  improve  ;.r 
:  .  •  ;  v  ;  ’  v  .  However  ,  tins  new  technology  frequently  causes  more  contusion  :  a 
a-,  nit  ,  arrangement  ,  and  personal  interaction.  Its  rapid  expansion  into  t  ne 
; '  r  v  s  t  c  a i  envi ronment  has  an  i mpact  on  responsiveness,  physical  workstation 
needs  ,  it'd  personnel  »» t  t  i  c  i  enev .  Therefore,  designers  must  tirst  trv  to  eva;  - 
.at  e  1  nee-  changes  be!  ore  devel  opi  tig  new  workstation  designs. 

Wien  nutiipu:  er-related  supper  systems  are  introduced,  some  basic  assump- 
n  s  an  be  made  mout  how  they  will  at  feet  workstation  design: 

1  .  I'he  c  .mpu'.er  terminals  and  related  materials  at  management- type  work- 
■  i'  .  will  repnre  jO  to  5()  percent  ot  the  available  work  surface  area  out 
ic.o.e  a  i  i  v  ■)  to  JO  percent  ot  the  transactions.  At  other  workstations,  par- 

arlv  1  hose  it  computer  programmers,  terminals  wtLl  handle  85  percent,  ot 
work -re ‘.  at  ad  r  ransact  i  ons . 

J.  I'he  major  paper-based  work  will  change  trom  producing  cumulative  d"c- 
:r  ;  *  o  producing  informative  documents  with  computer  listings;  this  will 
-n  i  r.e  r  he  si, to  and  area  ot  the  workstation  required.  In  a  "paperless" 

: : .  messages  can  he  handled  electronically.  This  eliminates  the  need  for 
~.i  notepads  and  letterheads.  However,  at  DSAC,  a  large  shell’  area  will. 

•  •  .  i  !  >>»•  r-’quired  tor  output  1  i  st  ings  , 

i.  .' ,e  it  computer  terminals  affects  vision  and  lighting  and  affects  the 
:■  r  n  •  eri  i  tor  energy  conservation  and  use  of  natural  daylight.  Clare  is 

i  -a  ;or  pr  eilem  and  must  be  balanced  against  task  and  ambient  lighting  re- 
;  i  •  r-  -me nt.  •;  . 

uomtnj' er  ' -chnology  will  change  the  way  individuals  relate  to  other 
.  it  i  .  This  will  change  individual  requirements  for  privacy,  control 

•  or;  .  a  c  v  ,  md  symbol  i c  territorial  boundaries. 

'■> .  Thu  ;•)'  r  O'ltc!  :  n  of  ,'lrc'.  runic  technology  can  dramatically  change  hew 
•  or'  ■  .ii  ;  i  r  ■  p.«*-i  ormed.  it  will  change  some  >t  them  trom  bein^  more  i  n- 

o  i ;  .  i .  'v,'  '  eam-o  r  :  en  t  ed  .  interact  ive-based  work  situations.- 


r  i  r-  •  ,  F  at  :  !  :  t  y  Management  In;'  i  t  ut  r  Occasional 

:  idD ) . 


■) 


i 


-V - .  .  .  ...  J-  '  I'  U 


:-;|V'  ;  •  W  !l  '  n  I  ■  probl  am  >:  dO’/e  |  op  i  111',  Co¬ 
il  :  :  !'h  i.l  \  •••'•  which  dual'  w  i  t.  h  '  hr 

: ;  a:-'  ar.d  at  t  •■<:!  i  oohavi  or.  They 

■■■  cm.;.  .>■■'  c —  i  a. c : opsYehu i og: ca I  tact  'ir-:  ar.ii 

••.•(•  ;-.>!! :  :  i  at.  ; :  t  he  .  n;.(i  r '  ar.c  o  •  w.-r 
a-  cm'  i : i . j  .  viM’.i'tij  t  ;t  t  ire  vur>- 


po  re"  pi  :  an  •;  a!  o  t  !  ice  occ..- 
iuring  f  ne  1980s.  The  chan.»<.' 
■  act  om.u  i  on  tn  the  work- 


i  • ,  >  ■  >  *  i  !  *  i  ’  ho  needs  at  computer  pro- 

;;•*•.•  •  •  i  c  ;  <’,n  <:  r  :  ’  .’r  i  a  can  be  u  sad 

■  ai  i  r  a ,>.< -me:'.  ’  has  advantages  ana  d  i  sad- 

■  r :  n  -m:  :•  .la'  a  as  i  oasis  t  or  dove  i  op  i  ng 

itTfH.i.i.  |i  :!..or  area  roqui  red  I  or  certain 

M  i'  a  i  t  :  e  r  ■  - : 1 1  •.  nt  erpreL.it  :ons  at  job  rc- 

■  ar.d  :  .ma  riling  roqni  r‘*ment.:i .  Another 

-  i '  er  i  a  t  a r  open  office  p  1  .inn i  ng  and  com- 

■  ,  •:  ;riva.  v  ,  ;>  ro  I  e  ■;  s  i  ona  1  image,  social'-' 

i '  •••  •  vi  t  •’ i  ng  w  m  h  i  n  a  team.  The 

;  reges  :n  !  he  t  echno  1  ogy-based  office  •>  t 


:  ,v:  i'r;ter:a  tor  works  tat  ions  and 
:  .  i  :  .My.  This  study  is  surveying 
Ma  •  •  a  . ■  :pg  ■ ; t ice  productivity  by  ap- 
M  .y  r  i  :  aria.  Poor  types  of 

c  >t  f  w i  t  n  t  reest.and  i  ng  part,  i  - 
•  a  :  •  i  private  <»  1 1  ices.  By  using 

capo  •  o  see  changes  i  a  produc¬ 
er, ro;  mi  •  he  physical  envi ren¬ 


te  ;  :  er.  c  *-  M  •' r  i  a  tor  dev*'  i  op  i  ng 
i  •  y  p  i  ra  i  >v:Tpu’,'r  prograrr.- 
co  ‘  i.ai::  i  m  r  ha  rac  t  •'  r  :s  •  i  c  ; 


:  m  .  i  ’  y  Mi  Mm  0*  i  i  re  '*■  t  ho 
M  .  •'  nnofV  ;;  i  Si  ivi  c.irc ,  mm 
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tu'err  rat. 


in  near  :i 


in  my  room  disturb  mv  ability  to 

i  s • *  thru  the  walls  oi  my  office, 
imi  nt>  :nt  >  mv  room  and  disturbing 


■  :  %  •  i  ephones  1  n  mv  room  are  .1  noise  irritant. 

iavo  1  high  degree  ot  control  over  my  privacy 
mv  r  vm. 

ar/o  many  vi  sua!  distractions  in  my  office 
rh  a  r-’  d  i  s  t  urbi  n«. 

;ob  rmpii  rss  a  high  decree  ot  concent  ra- 


ll  number  it  people  in  my  room  is 


ntw r  1 1  |>eo|,;  ,•  f  can  see  while  sitting  at  my 


.  r  •  ■ 


h  . 


’rivariy  a'  worY  o  it  ton  (da' a 
r ' ■  ;  D'.-nd -  n t  s  c  mil  1  n>  0  tor  all 


rotiresent  s  t  h> 

■  >  t  t  i  C  e  1;  ond  t  1 


rate  responses  to  r  he  ovit.i  1  !  room,  which  gives  in  1  dea  ot  r  he  char.ic '  or  •  • : 
,nrisi  .if  i  env  i  ronment  .  Fhere  ire  no  windows  in  r.  he  room,  which  account  s 

r  ecu’  r,i  i  r .  i :  in,;;  in  that  quest  ion.  The  t  I  ours  ,  coil  in, ;s,  and  all  wa  i  .  •; 

r,'  ,;i  low  ratings,  and  all  util  it  it's  ind  services  except.  lighting  were 

■  '  rated  pi :  t  e  low.  However,  it  must  be  remembered  that,  the  room  contains 
i  ■  ■  nut  HO  ;  e  U' 1  e  wo'ktn^  either  i  nd  i  v  i  dua  I  !  y  or  in  small  groups. 


re  *>  siwws  rat  in,;s  !  or  privacy  quest  ions .  The  general  rat  im>s  for 
";ri  ;a  v  :n  words’  at  ion"  are  general  1  y  negat  i  ve .  1'he  strongest  responses  were 

;  o  k  •>:  "c'lr.t  re  1  over  privacy"  and  being  able  to  "hear  noise  through  the 
wail  it  •  ;.e  ttices.  1  he  environment  did  not  seem  to  be  exceptionally 
: .  ,i  y ;  rn.we  ver ,  since  the  ratine,  tor  "job  requiring  a  high  degree  ot  concen- 
'  ration"  is  quite  high,  even  a  low  perceived  noise  LeveL  may  be  annoying  to 
'  :.e  re ■;  pondt'n  t  s  . 

rich  respondent  referred  to  the  total  number  ot  people  in  the  room  as 
:  t:g  l  moder.it  e|-y  si.’.ed  team  group.  However,  the  response  to  "number  ot 
.  •  -pi-1  me  can  see  while  sitt  ing  at  the  desk"  was  about  five,  indicating  that 

•  -.ere  is  a  uik  >  t  i  nt  erworkst.it  i  on  partitions  to  cut  down  visual  distrac- 

•  ;  cis.  One  interesting  observation  is  that  neither  telephones  nor  "people 

•itng  into  my  room  disturbing  me"  are  perceived  as  a  "noise  irritant."  thus, 
is  puire  possible  that  these  are  not  detrimental  to  privacy  levels,  since 

•  r.  ire  probably  job-related  conversations  or  calls.  However,  being  able  to 

■  i r  and  >eo  it  her  conversations  and  calls  appears  to  be  one  ot  the  major  fac¬ 
es  can' r l but i ng  to  the  privacy  problem. 

•>  F  i  u  c  •  ;  on  and  t'hy  s  i  ca  1  Requirement  Differences 

;  tales  1  through  lb  summarize  analyses  of  responses  concerning  work- 

•  it  on  a<t  i v i '  i e  s  and  needs  according  to  job  function  Levels.  Most  responses 
,  a'e  .1:  rect  1  v  to  differences  for  physical  requirements  by  job  function 

•  .  -.n:i  t  abul  at  i  on  is  identified  by  the  respondent  within  each  cell,  as 

.  is  by  whet  her  there  are  significant  differences  (using  a  chi-square  sta- 
c  i !  among  job  functions.  Inspection  ot  these  differences  will  give 

■  ,  «  g  r:  ’  ;:i’o  the-  various  functional  needs  ot  each  type  of  workstation.  These 

.  •.  .  serf  •  i  draw  design  implications  tor  selecting  interior  furnishings. 

Mode  1  ’)  i  :  f  e  r  e  n  c  e  s  By  Job  Function 

\  r :  s  'f  regressi  on  models  was  run  to  del  ermine  which  factors  are 
••  m  *  i  M  ■•xpl  fining  sat  i  start  i  on  with  workstation  space,  turntture,  and 
i  i.  !  ;  r  ,t  regression  runs  (summarized  in  Fable  1/)  show  the  comp-ar- 

.  :.  •  regress  i  on  models  run  t  or  ail  respondents  by  job  function;  the 

'  v  i-  ;  a*>!  ••  ;  s  "area  t  he*  r  spat  e  occupies  a,  hei  ng  adequate  tor  their 

c  ■  r  ..."  This  regression  model  >m  1  nded  t  he  variables  ot  satisfaction 
'  ;•  desk  size,  s'orage  space  adequacy,  flexibility  ot  workstation, 

•  if.  e  pr  t  vary.  These  variables  were  selected  because  they  were  all 

i  gri  ot  '  hi*  space  in  and  around  'he  workstation.  Space  is  a 

•  i  •  f  *  *  *  .  r-  nan*  ot  !  at.  t  i  ;  t  v  c  •  a.  ■;  t  r  vi  t  t  on  c  o  s  t  ;  t  in  -  r  e  t  o  re  ,  it  was 
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FLOOR  INC  I M  ROOM 


Sat  i  s  t  at:  t  or  y 
v!  ear. 


.  :i  good  repair 
■\r  r  ran  t.  i  ve 


Un sal  i s i ac  t  o  r y 


I) i  r  t  y 

In  good  repair 


Una  1 1  rat:  L  i  ye 


Sat  is; ac t  o r y 
'  a  good  repair 
.V  '  rac t  ;  ve  t  ini  sh 

Sat  1 s  t  act  arv 
•’  i  i v  tv>  cl  can 
1  n  it  >d  re  pa  l  r 
V  t rat  V l ye  t i ni sh 
Lead  quality  pa  i  n  t 


CKIUNC  IN  ROOM 


WALLS  IN  ROOM 


Unsat i stactorv 
I n  poor  re  pa l r 
Unattractive  finis! 

Unsat i s  t  ac  t  ory 
Difficult  to  clean 
In  poor  repair 
Unattractive  finish 
Poor  quality  paint 


UTILITIES  AND  SERVICES  IN  ROOM 


ght  i  ng  adequate 


cat  ed 


1  v  >  t  c  he 1  1 

■rat  ed 

i  ~  i  ’  c  ties  in  i?.ood 
pa  i  r 


Lighting  inadequate 

Fixtures  poorLy 
located 

Swi tches  poor! y 
I ocated 

Switches  in  poor 
repa  i  r 


).  Kvil'iat  ion  ot  room  condir  ions  (data  represents  the  mean  for 
all  respondents  in  all  room  conditions  combined). 


WOKK  STATION 


The  si.*.e  ot  ay.  desk  surf  ice  is  adequate  tor  my 
■  i  s  k  s  . 

The  area  my  p a c e  occupies  is  adequate  tor  my 
'  asks. 

!  have  enough  storage  space  in  and  around  my 
•desk  . 

I  find  my  work  station  flexible  enough  to  meet 
changing  requ i rement s . 

i  i hink  my  work  station  presents  a  pro t  es  s i ona I 

! mage  . 

The  privacy  1  now  have  is  adequate  tor  my  tasks. 

My  work  station  is  an  at  t rac  t i ve  arrangement. 

My  work  star  ion  is  easy  to  keep  clean. 

I  do  brim;  items  t rom  home  to  personal i ze 
my  work  area. 

There  are  no  safety  hazards  associated  with  my 
wo  r  x  station. 

i  associate  i  personal  sense  ot  pride  with  my 
work  nation. 

;  -rri'  •  tie  e ;  ;»>  ha  s  i  work  st  at  ion  1  would  prefer 

•  it*..  *-  ■  ban  mi:;.'. 


K/aluation  ot  . Tkst.it  ion  in  general 
mean  fur  ail  respondents  combined  in 


(data  represents 
all  workstations 


r URN  1  TURK 


card  i 
c  o i  .  1-3 
Quest  .  No. 


rural-  u  r . 


-omt  ortable. 


!  have  a  wide  '/arret  v  ot  furniture. 

Mv  turriiiur*-  is  modern  and  st  v  1  i  sh . 

My  f  urn l t ure  i s  co 1  or  I ul  . 

My  turn  it.  ure  is  easy  to  damage. 

M v  t  urn i t ure  i s  new. 

i  am  jjroud  ot  my  t  urn  i  t  ure  . 

Mv  furniture  is  sturdy. 

My  turniture  is  h  i  rfh  quality. 

am  satisfied  with  the  turniture 
in  my  wur<  station. 
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ivo  the  following  furniture  in  my  work  area  (circle  appropriate  items) 
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Kval nation  at  turniture  in  workstation  (data  represents 
the  mean  tor  all  respondents  combined). 


N i ne t y-n i ne  percent  ot  the  respondents  had  the  standard  gray/green  metal 
GSA  desks.  Almost,  all  bookcases  were  t.he  standard  metal,  type.  Supervisors 
generally  had  tour-drawer  standard  tile  cabinets;  computer  programmers,  sys¬ 
tems  analysts,  and  functional  analysts  each  had  a  Wright  file*  and  their  desk 
drawers . 

CSA  standard  floor  planning  criteria  meant  that  common  furnishings  within 
the  office  areas  for  all  groups  were  a  chair,  a  desk,  and  a  worktable.  The 
only  exception  was  that  supervisors  generally  had  a  credenza.  Lighting  was 
usually  from  strong  fluorescent  lights  in  the  ceiling.  There  was  little  evi¬ 
dence  ot  task  lighting  at  any  desk.  There  was  no  carpeting  except  in  a  few 
supervisory  offices  which  were  allocated  it  by  grade.  The  rest  of  the 
flooring  was  standard  vinyl  asbestos  tile.  Most  of  the  working  statt  had  no 
access  to  windows. 


Overall  Survey  Resul ts 

The  overall  survey  data  represent  the  responses  of  298  people  about  their 
s.f  isfaction  with  the  workstations  before  renovation. 


figure  3  shows  survey  results  for  the  furnishings  questions.  The  de¬ 
scriptive  profile  of  the  Likert  scale  represents  the  means  of  the  298 
responses.  This  profile  reveals  that  the  lowest  ratings  of  satisfaction  are 
tor  "pride  in  furniture,"  "newness  of  furniture,"  "colorful,"  and  "modern, 
stylish  furniture."  These  low  ratings  generally  are  translated  into  the  re¬ 
sponse  to  question  10;  most  respondents  highly  disagree  that  they  are  "satis¬ 
fied  with  the  furniture  in  their  work  station."  The  only  relatively  positive 
response  is  the  rating  of  furniture  as  "sturdy" — a  common  characteristic  of 
standard  steel  GSA  furnishings.  In  previous  surveys,  the  desk  chair  was 
identified  as  "comfortable."  However,  in  this  profile,  the  "comfort"  rating 
borders  on  the  neutral  zone;  in  terms  of  general  ratings,  the  rest  of  the 
workstation  is  rated  much  lower. 


i 


1 


The  workstation  is  defined  as  the  physical  space  in  or  around  the  office 
equipment  which  the  respondent  occupies.  Inspection  of  the  ratings  in  Figure 
4  indicates  very  little  positive  feeling  overall.  The  extensive  negative 
ratings  for  "professional  image,"  "privacy,"  and  "attractiveness"  indicates  a 
general  dissatisfaction.  Most  HSAC  employees  perceive  their  job  functions  to 
be  professional.  The  education  level  required  to  perform  their  job  functions 
is  usually  quite  high,  so  some  extra  weight  should  be  given  to  their  extremely 
law  ratings  of  "professional  image." 


Figure  1  gives  ratings  for  general  room  conditions.  The  DSAC  workstation 
s  located  in  a  large  room.  The  semantic  differential  technique  can  be  used 


.. :  i  t  |  in,  f  i  1  ,-a  are  large  file  cabinets  with  adjustable  shelving  tor  com¬ 
puter  listings,  notebooks,  books,  etc. 
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(j  DATA  ANALYSIS 


i'uRC t  i  >n.i  1  I'vp.'s 

Six  job  lunct  ion  levels  were  selected  tor  analysis.  1'he  data  were 
divided  into  subgroups  and  analysed  using  the  Statistical  Package  tor  t  tie 
Social  Sciences  (SPSS)  programs.  The  job  function  determinations  closely 
•oi i ok  DSAC  job  descriptions,  but  do  not  include  all  ot  each  job's  specific 
duties  or  its  rat  ing  system.  Their  purpose  was  to  provide  general  categories 
to  identify  various  types  of  work  being  done.  Because  ot  the  nature  of  DSAC ' s 
workload,  each  of  the  six  job  functions  directly  interfaces  with  some  level  of 
computer  analysis.  For  example,  the  secretaries  almost  always  had  word  pro¬ 
cessing  capabilities  at  their  workstations  as  well  as  access  to  a  central  work 
processing  pool.  The  following  are  short  descriptions  of  job  types  identified 
tor  analysis: 

1.  Supervisory  Management.  Supervise  at  either  division  or  branch 
level;  responsible  for  employee  resource  allocation  and  ratings. 

2.  Computer  Programmer.  Writes  computer  programs,  fixes  errors  in  them; 
shares  computer  terminals  with  other  programmers. 

3.  System  Analyst.  Determines  how  the  specifications  for  the  functions 
can  best  be  done  in  the  computer  system;  designs  the  computer  pro¬ 
gram,  but  does  not  program;  shares  terminals  with  other  systems  anal¬ 
ysts. 

4.  Functional  Analyst.  Develops  specifications  tor  the  functional  area 
to  determine  required  user  inputs  and  outputs  or  products. 

6.  Clerk.  Generally  enters  data  into  computer  terminals;  takes  off 
coding  sheets. 

6.  Secretary.  Secretaries  either  work  for  one  manager  or  for  a  team. 

All  have  access  to  central  word  processing  through  desk-top  computer 
: e rm i na 1 s . 

The  questionnaire  used  in  this  study  (set  the  appendix)  was  set  up  to  de¬ 
sign  offices  that  would  improve  employee  satisfaction  with  their  working  en¬ 
vironment.  Of  the  )30  questionnaire  respondents,  42.6  percent  had  private 
irfices  or  their  own  office  cubicles  surrounded  by  bank  screen  partitions, 
rhe  others  worked  in  rooms  with  six  or  more  people,  which  were  sometimes  team 
intis;  most  teams  were  in  rooms  with  more  than  40  people.  Altogether,  DSAC 
i.i-i  t  i  ve  major  large  .ire, is  divided  from  each  other  by  fire  walls;  each  room 
lift  about  36  persons .  This  large  number  of  people  makes  it  reasonable  to 
i  ,  mine  that  various  ccupant s  would  perceive  their  work  environment  differ- 
I  v. 


Most  people  located  in  t he  open  spaces  ot  the  room  have  some  sort  ot  bank 
areen  part  ii ion  to  increase  privacy.  Forty-five  percent  of  the  computer  pro¬ 
grammers,  46  percent  of  the  systems  analysts,  60  percent  ot  the  functional 
malyst  and  30  percent  ot  the  data  processing  clerks  have  bank  screens.  The 
had  no  enclosing  partitions. 


3.  New  Desk  Carrel  Units.  Flexible  storage  dev i ces  spec i t tea! I v  de- 
s  i  i>iied  tor  computer  programmer  and  analyst  job  functions  we--,  in¬ 
stalled.  These  cabinets  have  partitions  which  can  be  cnanged  to 
accommodate  different  paper  si.'.es  and  can  be  adjusted  tor  different 
job  functions.  They  matched  the  general  color  scheme  and  were 
attached  directly  to  the  top  surface  of  the  desk. 

4.  Desk  Task  Light  i  ng.  Adjustable  fluorescent  lights  were  installed 
under  the  ifesk  carrel  units  lor  close  illumination  of  computer 
list  inn,s.  These  lights  will  reduce  energy  consumption. 

') .  Partitions  tor  Privacy.  The  metal  screen  partitions  were  repainted 
and  relinished  'o  provide  a  better  visual  environment  and  to  increase 
occupant  privacy.  Since  these  people  tend  to  work  in  a  team-like  en¬ 
vironment,  some  lower  paneLs  with  sheLves  were  placed  between  work¬ 
stations  1 o  accommodate  quick  interoffice  communications. 

b.  Partition  Blackboards.  The  translucent  screens  in  the  upper  portion 
ot  the  standard  GSA  partitions  were  replaced  with  a  melamite  panel  on 
which  dry  markers  couLd  be  used.  This  concept  would  provide  the  same 
type  ot  work  surface  available  in  systems  furnishings. 


! )  at  a_ Co  1 1 e  c  t ion 

The  experimental  design  selected  was  a  simple  comparison  of  "before"  and 
"after"  conditions  in  the  prototype  and  control  areas  as  follows: 

Prototype  Group  Control  Croup 

Pro-renovation  18  workstations  28  workstations 

Post-renovation  Same  workstations  to  be  evaluated  after  a 
4-month  occupancy  period. 

Both  the  experimental  and  the  control  groups  were  located  in  a  large  room 
(100  x  120  ft).  The  experimental  group  was  in  a  compact  area  containing  about 
4400  sq  ft.  The  control  group  was  made  up  ot  individuals  randomly  selected  in 
•he  same  room  whose  job  functions  and  types  were  similar  to  those  ot  the  ex¬ 
perimental  group.  It  should  be  noted  that  the  control  group  was  aware  that 
•he  experimental  group  would  get  renovated  furniture,  and  this  may  have  had 
some  effect  on  the  results.  Both  groups  were  surveyed  at  the  same  time. 

The  evaluation  period  t rom  the  initial  survey  to  the  "post-renovation" 
■:o:idit  ion  survey  lasted  14  months.  The  experimental  group  had  occupied  the 
nru'otype  area  tor  6  months  be  t  ore  they  and  the  control  group  did  the  "after" 
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i  gn  udy  v.is  '  ■>  or  -v  •  •  }'.  ••  0  ■  ■  ;  ;  :  ■  r  v  i  '  : 

>  ■  '  .i'  :  .-n  '  a y oil 1  .  A  l  wo  —  ;.M  r '  . 1 1 •  | < r-  ,ach  »  i  ,  • 1  ■  :•  u  '  . 

'  ■  '  i  ■■  ■  r  variables  a  I  t  ec  t  i  ng  'ill  ■  v  <  r  !-•  ;  r  ,i  •  ;  .  I.  .  1  i : 0 

i  '  :  ■  . ■  ■  v. i  r  :  .i f)  1  . '  ■:  ;■  ) b  *  i : n r  l  i  on  s  . 

•  he  j  :  > ;  r  vis  i  basic  survey  '  o  tli  ■  ’  •  •  rm  i  :  h  iw  'he 

;  ;h  :  s.'ic:  :  cis  o:  people  who  work  c  i  o  •..••!  ■,  v,  >  r,  •:  m- 

nd  n.ii'1  was  .in  inalvsi.s  ot  .1  "be!  i:  I  ••r"  ex- 

••mV  i  j  ijon'o  i  vod  any  ic!  si!  i  srairovisnom  :  ;i 

w* *  r •  i  •i.*w  r  urni  tore. 

Ar  •  ■  :<  j  •  >  >■  1  -  ■  •:  i '  wa  .  1  '■•  .  cr.-  d  •  >  ;  no  i  •  •mont.  this  approach.  A  tloor  layout 

i  •;  ;  ,  1 1 ;  r  i .  ■  i  i  i : . . !  ma  ;  >r  -  ir:  in  1  ••  ;  were  ;o  i  ,’C  od  I  rom  the  survey  lor  "hot  ore"  and 

i:  t  >>r"  •■val  aai  i  on .  Hi**  uamber  i  prot  oi  vpe  workstations  was  limited  by  mone- 

i r v  and  space  const  rai  nt.  s.  '.'ho  DSAO  management  selected  a  team-oriented 
•uuj!  :  or  the  experiment .  The  croup  was  l  20-per  .on  team  made  up  of  pro- 

•  a  rimers ,  analysts,  and  support  personnel  . 

based  >n  a  pre  1  i  mi  nary  at. a  lysis  of  the  survey  results  tor  3  30  respon- 
mts,  the  most  important  variables  for  des  i  gn  i  ng  the  prototype  were  deter- 
r.td,  i'hese  variables  were  adequate  space  in  and  around  the  workstation, 

• :  vacy ,  light  in,>,  forage  space,  and  reduction  ot  noise  levels.  Next:,  a 
r  i  •  ■  s  or  >'  :i(  •.•.-views  ind  discussions  was  held  with  the  participants  to  present 

vartab!  es ,  t  he ;  r  comment  s ,  and  translate  this  information  into  prelim- 

;arv  schema1  :  :  !  our  plans.  Pinal  .approval  was  then  obtained  to  begin  the 

•nova '  :  on  . 

One  ot  ’he  ma  ;  >r  constraints  ot  this  study  was  the  limitations  of  Govern¬ 
ed  procurement  regulations  tor  t  urn  it ure.  Systems  furniture*  was  not  avail  - 
>  i  e  ;,n  GSA  schedules  a’  f  he  r  i  me  ot  the  study;  therefore,  another  way  ot 
oil unt  ing  works  tat  ion  war i abl os  had  t  o  be  used.  The  variables  were  selected 
uj.-r  the  assumpt  i  on  <  h  u  t  he  Government  might  approve  systems  furniture;  the 
irianles  would  then  be  lpnl  i  cable  to  new  purchases.  Under  the  current.  DSAC 

•  n;t  raints,  fiowe  v  e  r ,  t  he  fol  lowing  design  actions  were  implemented: 

1.  Wail  (•'locking.  All  standard  panels  were  covered  with  a  spray-on 
epoxy  flocking  which  gave  the  appearance  of  sot  t- texture  carpeting  to 
the  metal  panels.  This  reduced  the  noise  level  and  softened  and 
added  color  to  the  general  office  area. 

2 .  Desk  Paint  :ng.  !'he  gray-green  metal  standard  desks  were  repainted  to 
Mich  the  f  locked  colors  of  tile  panels  and  we  re  covered  with  new  lam¬ 
inated  desk  'ops  which  gave  a  tew  square  inches  more  ot  desk  area. 


vs: -ms  furniture  is  a  system  of  panels  on  which  desks,  shelves,  tiles, 
ighrs,  and  other  accessories  can  be  hung.  Interchangeable  components  make 
he  "-tvs  fem"  adjustable  tor  height,  arrangement.  ,  and  job  function. 
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4  I'M  K  KXPKR  1  MfiNT  AND  KVAI.UATI  ON  AT  DSAC 


Set  t  i  n>> 


I'h t>  setting  tor  the  experimenL  was  the  DSAC  office.  The  facility,  which 
has  about  48,000  sq  ft  of  office  area  distributed  on  a  single  floor,  is 
divided  into  tour  large  open  office  bays,  each  containing  80  to  100  persons. 
Most  offices  were  somi-enclosed  by  standard,  gray-green  government  parti¬ 
tions.  The  desks  were  standard  government  issue,  and  the  cabinets,  bookcases, 
end  tables,  and  file  cabinets  were  all  standard  furnishings  supplied  by 
General  Services  Administration  (CSA).  Some  managers  had  semi-private  offices 
surrounding  the  central  open  office  space.  There  were  also  conference  rooms, 
a  technical  library,  a  computer  room,  and  a  snack  bar.  Several  training 
classrooms  were  adjacent  to  the  office  areas  and  on  both  sides  of  the  hall¬ 
ways.  Figure  1  shows  the  general  layout  and  configuration  of  the  spaces. 

Figure  2  shows  the  configuration  of  typical  workstations  and  the  sur¬ 
rounding  environment  of  the  large  open  office  areas.  The  overhead  lighting 
was  standard  fluorescent,  the  floors  were  tile,  and  there  was  almost  no  aes¬ 
thetically  supportive  decor,  such  as  plants  or  paintings. 

Since  renovation  of  certain  areas  had  already  been  planned  for  the  summer 
of  1980,  this  seemed  a  logical  time  for  an  experimental  renovation.  On  the 
basis  of  the  renovation  proposal,  an  implementation  committee  was  formed  to 
develop  design  goaLs  and  conduct  the  research. 


App roach 

USA-CERL  had  already  determined  that  one  major  problem  with  previous 
studies  was  their  inability  to  draw  design  c r i t er i a-t ype  implications  from  the 
results.  Therefore,  for  this  approach,  survey  and  prototype  data  were 
gathered  and  analyzed  using  the  following  steps: 

1.  Orientation.  This  phase  of  the  study  involved  the  documentation  of 
the  present  workstation  modes  layout.  In  addition,  researchers  coordinated 
with  the  management  and  the  space  planning  committee  to  determine  the  goals, 
organizational  structure,  and  need  for  job-related  functional  analysis  of 
individuals  at  the  workstations. 

2.  Data  Collection.  A  survey  was  administered  to  the  employees  to 
determine  their  workstation  needs. 

3.  Data  Analysis.  The  survey  data  was  analyzed.  Summary  statistics, 
tests  of  significance,  and  regressions  were  run  on  some  or  all  portions  of  the 
data  either  by  location  within  the  facility  or  job  function.  The  results  were 
used  to  evaluate  hypotheses  for  constructing  a  prototype  test  area. 

4.  Design  of  the  Prototype  Area.  A  prototype  area  was  selected  to  re¬ 
ceive  new  furniture.  This  area,  which  was  located  in  a  central  portion  of  the 
office  building,  had  18  to  20  workstations.  Control  groups  were  selected  from 
the  same  area  of  the  office.  Several  tentative  prototype  area  plans  were 
developed,  and  one  of  these  was  selected  as  the  prototype. 


.  1  e  1  i'  rx. 


r ; i ■  r i  programmers  oer  up  i  «Hl  pror  .(>1  ype  mock-up  .mvis  tv  j 
in.i  •  va  I  oat  >‘ii  :  hem.  Kxt  ens  i  v*>  mon.  i  •  or  i  ng  and  interviews  luring  '  r.  •  • 
rk  —up  'iii;.'  i-  •  ■  ■  i '  r .  •  vi  i  ii  some  modifications.  I"ne  basic  mot  hodo  1  ogy  or 
■■MV  was  '  :;•*  moiio !  as.-d  r  o  anaiv/.e  the  DSAil  workstations. 

■t 

A  recent  pub  I  teat  ion  on  t  h»  impact  ot  computer  automation  m  wort's  to’  ; 
•;  i  gn  ex.nifs  *  ho  impact  ot  t  ho  visual  display  terminal  ( VDT)  and  keyboard 
•  no  .•  tr  i  a1  .os  associated  with  computer  workstations.  i'ho  study  inaiy/.es 
i  tactors  having  ergonomic  r.'l  at  lonshtps  to  wurkstat  ion  <jes  i  gn  dec  i  s  :  ot.s  a 
ui  relates  these  re!  at  lonsiiips  to  workstations  I  mind  in  a  modern  /trice. 

.■  analysis  reviews  factors  such  as  noise,  1  i  ght  ing,  *1  are  ,  ant  hropetnof  r  t 
nation,  md  comt  nrt  (healing,  ventilating,  and  air  eond  i  t  i  on  t  :i>» ) .  ra'  t g  . 

shown  to  he  a  negat  ive>  indicator  ot  product  ivity.  1'h  i  s  study  is  'he  most 
mpiote  c  a  t.  ego  r  i  c.a  t  1  on  or  human  t  actor  variables  available  in  relat  :  >n  ’  u 
tt  i  ngs  with  computer  terminals.  However,  it  does  not  clearly  recommend  i 
er  i  t  i  c  desi  i>n  or  layout  ’hat  could  be  used  to  accommodate  the  needs  ot  it: 
rent  job  tunc:  ions  or  floor  space  manipulations.  1'he  DSAC  research  used 
rma!  ion  ; rom  this  studv  as  background  information. 

it  becomes  apparent  that  one  aspect  ot  developing  workstation  design  : r 
r  i  a  that  :s  missing  in  the  literature  is  using  job  function  to  determine 
tterent  types  ot  workstation  design  needs  and  identifying  how  this  intormn 
on  affects  productivity.  All  the  workstation  design  criteria  tor  the  DSAC 
..cy  are  at  t  ect  od  by  the  high  use  of  comput o r-re 1  a t ed  technology,  and  most 
bs  rerjui  re  much  concentration.  Fheret’ore,  employee  needs  tor  performing 
eir  tasks  were  evaluated  constantly. 
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assumed  t  hat  the  result-;  01  this  analysis  would  gi  vn  insight  into  w.iys  to 
achieve  space  economy,  thereby  reduc  i  nr>  construction  expenses. 


'fable  1  7  reveals  some  interesting  i  nt  erpreT  at  i  on  possibilities.  One 
antes  that  the  strongest  variables  .  it  feet  ;  ng  the  perception  ot  "adequacy  ol. 
space"  are  desk  si.-.e  and  workst.it  i  on  flexibility.  When  entered  into  the 
repression  equations,  these  variables  accouV  tor  45  to  71  percent  ot  the 
• otal  variance  in  the  models.  Since  the  analysis  was  done  tor  all  job  [unc¬ 
tion  groups,  this  finding  should  be  relatively  stable  tor  most  groups .  This 
implies  that  the  concept  it  "adequate  space"  does  not  generally  refer  to  the 
r  him  conttgurat  ton,  but  instead  is  eery  locally  related  to  desk,  size  (most 
individuals  noted  adequate  size  in  CSA-type  desks),  and  to  workstation  flexi¬ 
bility  (ability  to  accommodate  different  tasks). 

A  general  interpretation  ot  these  results  would  first  suggest  that  the 
two  major  variables  appearing  in  most  of  the  regressions  are  very  stable  and 
that  most  individuals  ire  not  as  concerned  with  the  size  of  their  office  as 
they  are  with  workstation  flexibility.  Therefore,  tor  the  job  functions,  the 
perception  of  space  as  "adequate"  is  a  very  work-related  variable.  The  con¬ 
cept  ot  adequate  privacy  appears  only  in  the  regression  model  for  supervisory 
management  and  functional  analyst.  Since  people  in  the  first  function  are 
responsible  tor  personnel  evaluation  and  consultation,  it  is  not  surprising 
that  this  variable  would  appear.  For  others  who  do  computer-related  analysis 
and  design,  the  two  major  variables  were  desk  size  and  workstation  t’lexi- 
b  i  1  i  t  y  . 


fable  18  shows  the  series  of  multiple  regressions  which  use  satisfaction 
with  furniture  as  the  dependent  variable  and  which  try  to  identity  major  com¬ 
ponents  across  job  functions.  This  model  accounts  for  a  minimum  if  44  percent 
ot  the  total  variance  for  each  job  category.  It  should  also  be  noted  that, 
although  there  is  some  variation  across  job  functions,  the  major  components 
seem  to  be  furniture  comfort  and  pride  in  furniture.  These  two  components 
consistently  show  up  across  most  of  the  job  function  levels.  although  the 
conform  factor  does  not  appear  in  the  supervisory  management,  group  regres¬ 
sions,  this  may  be  related  to  the  fact  that  management  has  different  chairs 
chan  the  rest  of  the  occupants.  These  results  imply  that,  although  there  are 
different  models  which  may  account,  for  the  variance  across  job  functions,  the 
components  ot  "furniture  comfort"  (probably  relating  to  the  chair  comfort )  and 
"pride  i n  furniture"  are  the  two  most  important  variables  within  this  group. 


"S  11  isfact  ton  with  privacy  at  the-  workstation"  was  used  as  the  dependent 
variable  to  construct  multiple  regression  models  (Table  19).  In  this  case, 
multiple  regression  accounted  for  only  22  to  42  percent  ot  the  total 
var ; anre ,  An  inspection  of  the  equations  shows  that  two  major  factors  seem  to 
contribute  most  to  the  construction  of  the  regression  models:  the  "control 
over  privacy"  and  "conversations  in  my  room  disturb"  variables.  Lack  ot 
control  ot  privacy  is  the  primary  variable  affecting  the  variance  in  the 
regression  model . 


Ln  a  private  room,  privacy  can  be  controlled  easily  by  shutting  the 
door.  Tn  open  office  areas,  or  in  office  areas  that  are  partitioned  for  easy 
access,  control  over  privacy  by  design  is  more  subtle.  ControL  over  privacy 
in  an  open  office  area  can  be  handLed  through  partial  partitioning,  full  par¬ 
titioning,  or  small  "do  not  disturb"  signs.  However,  because  of  the  organiza¬ 
tional  structure  of  most  teams  at  DSAC,  control  over  privacy  becomes  more  of  a 
managerial  variable.  That  is,  team  members  who  must  work  together  require 
constant  intercommunication.  It  may  be  possible  that  for  certain  types  ot  job 
functions  and  office  work  environments,  "control  over  privacy"  will  remain  a 
problem  variable  for  all  conditions.  In  the  IBM  study,  privacy  control  was 
handled  by  giving  every  computer-related  job  function  a  private  office  with  a 
door  that  could  be  shut.  This  is  an  effective  means  of  privacy  control,  but 
is  not  necessarily  cost-effective. 
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Prof.*  Adequately 

of  Flexible  Attractive  Pride  in  Personalize 


secretary  and  clerical  functions.  Almost  all  thought  their  workstations  unattractive.  The  four 
primary  groups  do  not  have  a  great  deal  of  pride  in  their  own  workstations,  yet  most  occupants  see 
indicate  they  do  make  an  effort  to  personalize  the  work  area  they  are  in,  indicating  there  is  some 
degree  of  territorial  pride  in  the  space  they  occupy,  but  this  attitude  is  not  •'eflected  in  their 
evaluation  of  furnishings. 


Si/.e  of  Workstation  Storage 

k  Adequate  Area  Adequate  Adequate 


in  and  around  their  desks.  These  three  job  functions  tend  to  also  hold  the  most  conferences  per  week 
at  their  workstations  (see  Table  5),  so  one  might  assume  that  botli  storage  and  space  for  these  conferences 
might  be  the  problems. 


Table  4 


Room  Occupancy  in  Room  With  Respondent 


No .  of 

People  In 

Room  With  Re 

Spoildo  lit 

1 

2-4 

_  W 

8-  10 

N 

\t.h% 

4  .  :> 

2*).b 

9.7 

4/ 

It  i*  I  i't  op.  . 

i)  dl 

8.1 

bl  .2 

no 

08 

•ills  \  i  i  1  VS  t 

o.o 

120 

hb.  1 

1S.0 

73 

lou.il  Vatlvst 

7  .  H 

2  .8 

10.7 

82  .8 

lb 

2 r. .  9 

7.4 

14.8 

7.2 

?1 

•  t  i  r  . 

4  h .  / 

20.0 

6.7 

18.0 

1  s 

N  -  2  Oh 


■ihl"  1  n*t  l  <■  tic;  t  hat  t  he  rooms  with  an  occupancy  of  rt  to  7  l  nd  l  v  \  1  s 

-fit  sis  He-  t  hree  computer-related  groups  of  programme  r ,  systems  analyst, 
tin.-?  t .  »»i  1 1  •<  it  1 1  y  s  t  •  In  tin*  existing  i  r  rangement  at  OSAC,  this  Is  not 
i  ,  is  most  open  office  an*. is  with  some  sort  of  team  structure 
1  ••  tail  Into  this  size.  However,  as  higher  room  oee u pa ncy  tends  to 
aso  prlva-  /-related  v'ir  tables ,  some  compr  otn  l  so  should  ho  made  to  re- 
“p**r«  *•  1  ved"  roou  occupancy  through  the  use  of  partitions,  screens, 
her  -n»*l  hods. 


Table  5 

Conf e rences/Week  by  Job  Function* 


i  i-i 

•  i»-m  m  .<»  28 .  \ 

!  ■  •  r  P  r  u; .  1 2  .  *  7  2  .  ?. 

v;  An  1 1  vs  t  2  .  '*  b  '> .  2 

i  -.no  \  An  1 1  vs'  t  .»>  88.9 

n .  t  bb . 7 

I  11/  »  4  .  «  jl)  .0 


<’  wh  U  a  ••••!,  "wh'Ue  do  t  he  SI* 

I  i  •  Vo  r  y  .  It  y  I  u  1  1  c  I  t  o,J  1 1 

■I  r  out  t  .i  r  » * .  •  I  r  >f  I  1 1  .*s 


4-b  -  1 1 »  l  Of 


do. 2 

,  -  ,  \ 

22.  b 

1  ?  .4 

2.1 

l  .0 

2U 

7.2 

1  .4 

b.b 

2.8 

2.8 

0 . 0 

O.o 

O.o 

*>  .  b 

o.o 

0 . 0 

N  =  100 

it  •*  r  »'  Hi*  *•  ■ 
|o  desk, 

1  M  p.-ri 

a  «>«* i  nr  , 
except 

ent  at 

, "  more  than  r»0 
for  manage  r s ,  < 
someone  e 1 s  e ' s 

l1"  f  ■;  ■  .  . . .  j».-f  we.-k  is  *  so  ori,|try  |nji>at  >r  of  the  space  re** 

r  i  pm  i.l  ile  those  | •; ,  and  f  t»* •  hu  o  I  no s s  -  r  •»  1  1 1  o<|  activity  i><soc  1  •- 

'  •  o  T  it  n  in  )  o  r  «•;  oi  noise,  i  nl  r  i  s  i  >  u  o>  pr  i  va  •  y  ,  t  X  <  .  1  nspect  i  on  of  the 

•  h-  -w  i  flit*  ,  a  1 1  h<  Mi>;h  n  i n  »p,o  it’  ii t  his  fii*  1  e  1 1  es  t  overall  number  of  c»>n- 

■  - ,  t  lif  coop'll  •*  r  •  r  **  1  a  t  el  >»  r  nips  feud  f  »  hav-*  t  he  moor  Intensity,  with 
Ihro.'  <  'Mi  t  ••  r  •  * :  i  -  es  pm  week.  The  i  .11  f  ••  r  .<n<  es  ire  ge  oe  r  a  1  l  y  held  At  the 
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F 1  1 e  Adequacy  by  Job  Function 


1 nadequat  e 

Neut ra 1 

Adequate 

Managomen t 

16.  6% 

1  ;.  1 

46.2 

Comput e  r  Prog . 

4  5  .  1 

25.1 

29.7 

Sy s  t ems  Ana  1 ys  t 

44 . 6 

20.0 

35.4 

Functional  Analyst 

52.8 

19.5 

27.8 

Clerk 

51.8 

11.2 

37.0 

Fee  retary 

22.2 

33.3 

44.5 

N  =  289 

Table  7 

Dead  File 

Drawers  by  Job 

Function 

1-2 

3-6 

7-10 

Management 

32.0% 

46.0 

20.0 

Computer  Prog. 

39.5 

36.8 

21.1 

Systems  Analyst 

29.8 

54.4 

10.5 

Functional  Analyst 

45.5 

30.3 

21.2 

Clerk 

28.0 

52.0 

12.0 

Secretary 

17.6 

76.5 

5.9 

N  =  258 

These  tables  are  interesting  in  that  they  suggest  other  than  a  design  solution 
to  a  problem.  The  general  tendency  seems  to  show  that  the  filing  space  is 
somewhat  inadequate  across  most  groups,  except  for  the  clerks.  The  functional 
analyst,  systems  analyst,  and  programmer  all  suggest  inadequate  space,  yet 
these  are  the  same  job  groups  which  indicated  very  large  percentages  of  dead 
tile  drawers  "under  their  personal  control."  An  inspection  of  the  dead-file 
drawer  table  reveals  a  strong  need  for  a  house-cleaning  by  job  function, 
rather  than  an  addition  of  more  file  space.  Even  discounting  the  fact  that 
parr  of  the  responses  may  be  related  to  the  larger  size  of  computer  listings, 
the  most  cost-effective  action  is  internal,  not  additional  procurement  of 
furniture  to  solve  this  problem. 


Number  of  Working  Desk  Drawers* 
Required  tor  an  "Adequate"  Rating 


1  Drawer 

2  Drawer 

2+  Drawers 

Management 

00 

13.8 

37.9 

Computer  Programme 

r  33.3 

25.0 

41.7 

Systems  Analyst 

39.3 

14.3 

46.4 

Functional  Analyst 

45.5 

9.1 

45.5 

Cl  e r k 

66.7 

16.7 

16.7 

Secretary 

55.6 

22.2 

22.2 

Not  counting  desk 

pencil  drawer. 

Table  9 

Number 
Requ i red 

of  File  Cabinet  Drawers 
for  an  "Adequate"  Rating 

0  Drawers 

1-2  Drawers 

3  Drawers* 

N 

Management 

25.92 

26.0 

40.7 

27 

Computer  Prog. 

23.3 

40.0 

36.7 

30 

System  Analyst 

17.4 

56.6 

21.7 

28 

Functional  Analyst 

0.0 

30.0 

70.0 

10 

Clerk 

0.0 

45.5 

54.5 

12 

Secretary 

0.0 

37.5 

62.5 

8 

•Since  common  procurement  practice  only  allows  two-  and  four-drawer  cabinets, 
three-  and  tour-drawer  cabinets  are  combined  here. 

The  combination  of  Table  8  and  Table  9  suggests  the  distribution  of  required 
tiling  space  to  generate  a  rating  of  "adequate"  on  the  "adequacy  of  filing 
space"  question.  Those  respondents  who,  by  job  function,  rated  their  filing 
space  "adequate"  were  analyzed  in  sub-groups  to  determine  the  best  distribu- 
t  ion  ot  drawers  in  desks  and  drawers  in  file  cabinets.  Although  the  number  of 
respondents  in  each  category  is  small  (only  those  with  "adequate"  rating),  the 
frequencies  give  some  idea  of  the  general  distribution  required  to  satisfy 
tiling  storage  needs.  It  should  be  noted  that  some  percentage  of  these  fre¬ 
quencies  will  be  made  up  of  computer  listings,  and  therefore  may  require 
further  adjustment  if  a  Wright  line  tile,  or  equivalent,  is  used. 


TabLe  10 


Chalkboard  Useful 


No 

Neutral 

Yes 

Management 

22.6  X 

13.2 

64.1 

Computer  Programmer 

63.5 

20.4 

15.6 

Systems  Analyst 

52.2 

26.1 

21  .7 

Functional  Analyst 

58.3 

30.6 

11.1 

Clerk 

92.3 

3.8 

3.8 

Sec  re  tary 

83.4 

5.6 

Table  11 

11.1 

N  =  298 

Tackboard 

for  Graphics  Useful 

No 

Neutral 

Yes 

Manage ment 

30.1/. 

37.2 

22.6 

Computer  Programmer 

54.7 

28.9 

16.5 

Systems  Analyst 

46.0 

39.1 

14.4 

Functional  Analyst 

61.1 

27.8 

11.2 

C 1  erk 

79.1 

12.5 

8.3 

S c  retary 

66.7 

10.2 

22.3 

N  =  297 


In  terms  of  accessories  at  the  workstation,  It  Is  very  Interesting  to  note 
that  the  only  group  really  finding  a  need  for  a  chalkboard  is  the  managers. 
The  computer-related  groups  rather  strongly  indicate  a  neutral  or  negative 
desire  to  have  one.  The  second  question  was  intended  to  determine  if  tack- 
hoards  were  useful  to  the  design  of  the  workstation.  Again,  only  the  mana¬ 
gerial  level  showed  any  preference  at  all  for  this  amenity,  and  even  then  a 
moderate  Interest. 


>er  ate  a  B.  Share  a  C.  Hours  on 

;rminal  Terminal  Terminal 


hours  per  day,  the  heaviest  users  are  the  programmers,  followed  closely  by  the  system  and  the 
functional  analysts.  The  high  terminal  usage  by  clerks  and  secretaries  is  attributed  to  the 
nature  of  their  job  and  the  impact  of  word  processing  on  the  office. 


notebooks  (Respondents  Indicating  Present  Needs 
near  Inches  of  Shelf  Space  Presently  Used) 


Regression  Models  for  Satisfaction  With  \rea  of  Workstation  Space 
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la  ins  49  percent  of  the  variation  in  responses  to  the  satisfaction  with  area  question. 
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11)  concerning  turn  it.  urn  ; 

n  t.  h 

e  work 

'  :  '"n 

,  n i  w 

■o  '  n  e  :  •  > 

1  'W  i  n  g  :  (  1  ) 

-  he 

con’ rol  groups  form  a  rathe 

r  n  a 

r  row 

'  ,  ( 

p  1  '  n 

■  ■  :  r  ‘  -  r  -  * 

;  i  D  .a  ?.  :  ■ )  n  pro’. 

■  >l  ype 

gene  r.a  1  L  v  tails  within  t.  ha 

L  ba 

i id  ,  an 

1 

1  T/i  •  •  /  r  ,  ;  r  .i  r 

i  0  f  1  c 

a  1 1 v  si gn i f i cant  sh i t t  s  t  ow 

a  rd 

:  mprovt 

’  n  i  ■ 

i  ost  -r-ui 

!>■/  i‘  :  !  > P.  p  r  ■■)!  n 

t  ype  . 

Tho  renova r.  i  on  s  i  an  1  r  .  can 

L  i  y 

;  mprov- 

> :  - 

Tit  ..'ft  , 

..irM  /  ,  m-  ide 

rnn  e  s 

s,  colorfulness,  newness,  p 

ride 

,  and 

a'  :  , :  ict  .  w:’h  !  ;irr;  1  i  ur  .  Since  the  same  furniture  (  re  t  i  n  i  shed  and 

)  was  a  :«ost  -renovation  prototype ,  it  s  no'  surpr  i  s  i  ng  to 

r  i  her-  :  »  r. - .  barge  in  ratings  ot  damage,  sturdiness,  and  quaL- 


'her-'  a  i  seme  s  i  gn ;  l  :  <•  a  nt  changes  in  the  eon' rol  i;roup  ratings 

r-- e-i'i1  sv  r  he  >-'t  -r  )  which  were  not  expected.  During  the  6-month 
Hitv  sir'  A  ■  he  .rudv,  :  he  management  added  more  Wright  I  i  ne  storage 
s'-'  : ;  ■  r  a  rol  group  area .  About  1)0  percent  ot  the  control  group 
o.r.-'i  •vt"!  ,-‘d  •  hose  tiles,  ind  this  may  have  caused  significant  changes 

-  ii'iiri  i i 1  .  :  ri  t  ne  modern,  new,  pride,  sturdy,  and  quality  elite¬ 
's  .  (however,  the  new  tiles  in  i  in:  control  group  did  nor.  cause  as  large  a 

•  as  .  ite  total  renovation  ot  the  prototype  area.) 

.  ci  s  ;>•  i .  .on  ot  the  protile  ratings  tor  workstations  in  general  (Figure  13) 
s  •  ha'  '  ne  shit's  in  satisfact  ion  are  nor.  is  great  as  tor  those  with  fur- 
re ;  newevr,  some  are  significant.  There  is  a  statistically  significant 
.•••met:’  .*ii  -u,:a!-’s  relating  to  sine  of  desk,  storage  space,  professional 

•  ,  a'  r  l  :  t  veness ,  ease  ot  cleaning,  and  pride  in  workstation.  The  change 
•  -•  r  :  ::g  !  r  vine  ->f  desk  is  particularly  interesting,  since  the  size 

was  at"  .ai! v  very  small  (l  in.  in  length  and  1  in,  in  width);  however, 
age  ■  i  r  r  •  •  i  s  :  *r  not  .’hooks  and  computer  listings  were  added  on  the  desk 
ice  ,  v'c  :  i'h  is  ■  w  !  ami  ri.lt  ed  . 


•  a  I  ;•<  :  n-  -r-'St  log  '  >  note  that  although  the  new  layout  tor  the  pro- 
i-  a  i '  I  si  r  !•'■;■;  :  lour  area  per  person  than  bet  ore,  there  was  no 

; -I  -  it  ::.g  >1  adequirv  ot  space.  (In  the  pre-renovation  condition, 

is  ,  j  :  ■  p-r  persi.n,  ini  in  the  post -renovat  ion  only  105  sq  tt  per 

cc  '•')!  a,  r  ic,  did  no'  change .  )  This  implies  that  the  new  design  is 
‘  er  >t  '  ::*>  t  !  oor  spare.  Finally  it  is  interesting  to  note  that 

,  .  ,..'i  i  t  'it.'  ;hi  ft  in  pre  t  e  retire  tor  someone  else  s  workstation 

;  •  v  - '  e  d  ,  rd  /.roups.  Thi  s  may  be  because  there  was  no  real 

•  •  ltio-r  ut !  v  i  ref  urbi  sh  i  ng  at  the  same  t  urn  i  Lure; 
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WORK  STATION 


.  b  .  I'!'..-  s  1  >!  :i  v  if  sort  ace  is  ade- 


l 1 1  ;i t  ■  tor  mv  ■  i  s  k  s  . 


The  ,irtM  mv  space  occupies  is  ade¬ 
quate  for  i:iv  tasks. 


18.  i  have  enough  storage  space  in  and 
around  mv  desk. 

I1).  !  find  my  work  station  tlexible  enough 

to  meet  changing  requ i rement s . 

20.  !  think  my  work  station  presents  a  pro- 

tessional  image. 

2  1.  The  pr  t  vacy  I  now  have  is  adequate  for 
mv  tasks. 

.’2.  2v  work  st. at  ion  is  an  attractive 
trrangement  . 

.  Mv  work  at  i  on  is  .\isv  to  keep  clean. 

2k.  !  do  bring  items  from  home  to  persona  I  - 

i 1  mv  work  a  rea  . 

2d.  There  ire  no  safety  hazards  associated 
w  :  t  h  mv  work  st.it  i  on  . 

2f> .  I  i  ,s  v  i  at  e  a  persona:  sense  ot  pride 

W _  _  .  _  -  _  .  .  _ 

v ;  1  r.  mv  w.  irk  i  l  n  r.  i  on. 

'  .  I  ■  as  ■  •  ■ !  se  has  a  work  nation  I  would 
r  rat  her  t  han  mine. 


•J 


•J 


lhanges  in  work  st  at  ion  evaluations.  I’fiis  pro!  t  i  e  shows  t  lie 
■fianges  :  :i  occupant  percept  ions  ot  their  own  works!  at  i  on  area 
>r  ’  no  pr  it  hi  ype  and  nmt  rol  groups  bet  ore  and  at  1  er  renova- 

:  i  ti . 


V) 


J 


■  URN  I  TURK 


iVi  -•  > 

< '  ■  •'  ,!t‘  -u!  . 


Mv 

r.  urm 

t.  ure 

com! ort  abl e 

) 

I 

nave  a 

wide 

variety  ot  furniture 

3. 

My 

t  urn  i 

t.  u  r  e 

i'y 

modern  and  s  t_y  1  i  sh 

My 

f  u  r  n  i 

f  ure 

•> 

colorful 

) . 

Mv 

t  u  r  n  ! 

t  are 

s 

easy  to  dama/e 

h . 

My 

t  l  r  a  l 

t  are 

s 

n  v.  w 

J  , 

1 

im  proud  of 

mv  t  urn i t ure 

^  • 

M  v 

t  urn  i 

L  ure 

s 

sturdy 

) , 

My 

t  urn  i 

l  ure 

s 

hi/h  * | u a  1 i tv 

I  .im  sa*  istied  with  the  furniture 
>  Tiv  v<  i  rk  s  r.  at  i  on 


■.CHNP:  In  order  to  read  the  scales,  the.  toll  owing  codes  are  ised: 

HEAVY  iiLACK  LINE . Prototype  area  after  4  mo,  occupancy 

HEAVY  DOTTED  L  I  NE  .  ,  .  .  Prof  ot  vpe  area  before  renovat  son  ne/an 

i.EET  l.l  CH  I’  !.  I  NIK . taint  ro  I  /.roup  hot  ore  renovation 

It  I  i  HIT  I .  I  IHM  LINK . Hon '  r  o I  /.roup  1 1  l  e  r  | .  r  o  I  o  I  v  pe  •  •  •  n  •  .  .  1 1  ■  . 

SHADED  AREA . Ran//'  ol  movement  I  t  Conirii  Pet  ore  u 

HARK  l.ETTKIt  " I'” . !  nd  i  ■  a '  •  ■  ;  :  /n  i  t  i  i  in  t  d  1  I  . nee  tiet  »r.T 

type  helnm  ,md  after  renovation 

DARK  LETTER  "c". . indicate  significant  difference  he* ween 

before  and  after  renovation 


Ff/ure  il.  Chan/es  in  turn!'  ire  evaluations.  This  set  ot  profiles 
the  shift  in  respondents'  opinions  ot  tarn  it ure  adequacy 
the  prototype  and  control  /roups  before  and  after  renova 


T&Bl 


7  oesicn  and  evaluation  ok  prototype  area 


Design  Layout 

A  series  of  possible  workst.it.  ion  arrangements  was  designed  based  on  the 
survey  results.  The  designs  would  be  used  to  construct,  a  general  prototype 
tr.'.i  tor  18  people.  This  area  would  then  be  rated  and  the  resuLts  compared  to 
: nose  ot  a  control  group. 

Figure  7  represents  the  designs  that  were  drawn  up  to  solve  the  problems 
idem i tied  during  the  initial  survey.  The  workstations  are  arranged  by  job 
:;mc' ion  (keeping  in  mind  that  private  offices  were  not  part  of  the  branch 
selected  for  renovation)  and  the  final  layout  determined  from  a  match  with  the 
team  functional  requirements.  Actions  taken  to  renovate  the  furnishings  were 
discussed  in  Chapter  5. 

The  design  hypothesis  was  that  these  renovations  would  improve  overalL 
satisfaction  with  workstations  and  furnishings  and  perhaps  improve  ove  lil 
productivity.  it  the  improvements  were  successful,  the  changes  could  be  the 
basis  for  renovating  the  entire  DSAC  floor  area.  There  were  several  other 
solutions  which  might  have  had  the  same  positive  effects  (e.g.,  systems  rurr.  i- 
ture ,  all  private  ntices,  new  standard  furniture,  etc.),  tn.'  •  hey  were  not 
part  of  the  overall  experimental  design  for  this  study. 

The  prototype  area  had  already  been  selected  by  'he  mar.ug.  me:.*  .  The  13 
people  in  this  area  were  interviewed  to  determine  their  needs  wi'ttih  'heir 
branch.  Figure  8  shows  the  prototype  area  be  tore  r->nov.r  :  r. .  iv  :  :r  •*  r  t  ac  i  r.g 
the  proposed  workstations  shown  in  Figure  7  with  'heir  no*  :  s  ,  •  r.**  :*v; :  .>n«*r 
produced  an  approved  layout  (see  Figure  8). 


Kvaluat ion  Results  of  the  Prototype  Experiment 

Figure  9  shows  photographs  of  the  completed  pr-'f..’  ype  r**r.  . v a t  ion. 

Figures  10a,  b,  and  c  contain  the  working  details  on  which  the  renovation  was 
based.  The  profiles  in  Figures  11,  12,  and  13  compare  the  pre-  and  post¬ 
renovation  results  of  the  prototype  and  control  groups.  The  results  are 
plotted  on  the  five-point  Likert  scale.  The  profiles  are  presented  tor  com¬ 
parison  with  the  following  distinctions:  (1)  the  solid  heavy  Line  is  the 
POST-RENOVATION  PROTOTYPE,  (2)  the  dashed  line  is  the  PRE- RENOVATION  PROTOTYPE 
(i.e.,  the  "before"  condition),  and  (3)  the  shaded  band  represents  the  range 
for  t.he  CONTROL  CROUP  in  the  "before"  and  "after"  conditions,  with  the  right 
side  of  the  band  being  the  PRE-RENOVATION  CONTROL  and  the  left  side  ot  the 
oand  being  the  POST-RENOVATION  CONTROL. 

Inspection  of  the  three  profiles  shows  the  shifts  in  attitude  ratings  in 
terms  of  each  scale.  A  series  ot  two-tailed  T  tests  was  run  to  determine  if 
'here  were  statistically  significant  changes;  the  mean  scores  were  compared  in 
the  "before  and  after"  PROTOTYPE  and  in  the  "before  and  after"  CONTROL 
groups.  (Under  ideal  circumstances,  one  would  expect  few  or  no  changes  in  the 
control  group.)  Significant  differences  are  given  on  the  profile.  A  signifi¬ 
cant  difference  in  mean  scores  (at  the  .05  level)  between  the  "before"  and 
"after"  conditions  for  the  PROTOTYPE  is  represented  by  the  letter  "p,"  and 


Over. -il  I  ,  i  he  only  privacy  t  act  or  showing  a  significant  d  i  t  !  erer.i.-  •  r;  '' 
"bet  ore"  and  "alter"  conditions  i  or  t  h»-  prototype  group  was  "people  enter, oh 
•lie  room  and  disturbing  me" ;  there  was  no  ditierence  on  any  oi  the  control 
, troop  scales.  There  were  some  shifts  toward  positive  ratings  tor  the.1  prof  .- 
•  vpe  group  on  scales  ol  noise,  control  over  privacy,  and  vi  sual  distrac  :  or.., 
however,  these  are  only  significant  at  the  .10  Level,  not  at  the  .05  level 
(elected  tor  this  analysis.  Therefore,  there  were  not  many  significant 
i  trtprovement  s  in  privacy.  However,  it  is  not  clear  it  this  was  due  '  w  'he  ;• 
s  i  gn  parameters  or  to  the  actual  nature  ot  the  work  function  within  •  r.i  •  •  art 
, '  rut.  i  ore. 


I'hree  regression  models  w>  e  used  to  evaluate  t.  he  success  or  the  •  r  t 
type  and  the  stability  ot  the  variables.  Those  were  concerned  with  the  "are,, 
'he  space  occupies  is  adequate  tor  my  tasks,"  the  "privacy  I  have  is  ade ; .a:- 
:  ,r  mv  tasks,"  and  "satisfaction  with  turniture  general  l  y  •"  Each  ot  these 
’•egressions  was  run  on  pre- re  no  vat  ion,  post-renovation,  and  pre-  and  post  - 
rent  rol  groups  to  compare  the  shift  in  variables.  Since  a  variable  in  a  re¬ 
gress  i  on  equation  suggests  that  the  item  it.  represents  is  important  in 
accounting  tor  some  portion  ot  the  model  variance,  the  appearance  or  absence 
it  r  hat  variable  in  a  "before  and  after"  condition  indicates  that  some  change 
I .  .  s  icrnrrvd  . 

i he  elimination  of  a  variable  in  a  regression  model  in  the  "after"  cone  1 

•  n  does  not  indicate  that  there  is  a  general  improvement  in  satisfaction 
v.vrail,  but  simply  that  that  particular  variable  is  no  longer  a  problem  to 
•.he  people  involved  in  the  experiment.  Therefore,  it  is  possible  to  identity 
h  iw  the  variables  appear  in  the  "before"  and  "alter"  conditions  and  determine 
which  ot  tnem  may  be  more  important  tor  design  cor c 1  us  i  ons .  Table  20  de¬ 
scribes  the  major  variables  selected  tor  regression  modeling  and  interprets 

•  he : r  results. 

Table  20 

Regression  Models  for  Adequate  Area 

Question:  "ihe  Area  My  Space  Occupies  is 

Adequate  tor  My  Tasks" 

1 
R  ~ 


r v - R eno va f i on: 

Area  Adequate  - 
wo r k  s  t  a '  i on  ) 

1.13  ♦  .585 

(•■'lex. 

.  34 

•  ^ 

re-Cont.  rol  : 

Area  Adequate  -  -.835  +  .371 
+  .-33  (Klex.  workstation)  + 

id equal  e  ) 

(Desk  sine) 

.294  (Storage 

.  7  7 

on  -- R  vtio  va  t  i  rin  : 

Arid  Adequate 

<•  .  /')  ]  (  Adequat  • 

-.as;  ♦  . 7  34 
•  privacy) 

(Desk  sii’.e) 

.  7  2 

O  o  t  -Or;  11 !  r  O  i  : 

Area  Adequat  ►• 

.249  +  .890 

(Klex. 

.  50 

works r a f i on  ) 


)  <  t  -Or; 1 1 1  rol  t 


ihe  workstation's  lbili’y  to  accommodate  <1  i  f  ft*  rent  tasks  is  a  problem  in 
■hree  ot  the  tour  cuiid  1  '  ions.  Occupants  perceive  this  rather  intangible  vari¬ 
able  r.o  be  quite  important  .  !  he  variable  only  disappears  from  the  regression 

,  r.  the  post  -renovat  i  on  condit  ions,  indic.it  uig  that  the  design  tor  the  new 
workstations  has  eliminated  it  as  an  irritant.  However,  in  the  post-renova- 
: ion  condition,  concern  with  adequacy  >t  privacy  and  desk  size  is  noted. 
Changes  in  adequacy  of  privacy  are  best  understood  when  viewed  in  the  context 
the  privacy  regressions  (Table  21),  since  'his  variable  now  seems  to  be 
re,  re  important  and  is  also  a  post  -renovat  i  on  problem.  I'he  desk  size  tactor 
■iso  appears  again,  while  it  did  not  tn  the  pre-renovation  condition.  The 
prut  i>t  ype  desks  had  desk  carrel  units  which  look  up  some  space  on  the  desk 
; . ;  r  t  ace .  Fhis  should  not  have  caused  this  variable  to  be  a  problem;  however, 

■  t.e  change  :n  ,;i;r:  ice  area  (i.e.,  !  rom  a  desk  surface,  to  storage  carrels)  is 
perceived  as  part!;/  adequate.  A  possible  explanation  is  that  after  the  reno- 
.M '  ion,  many  ot  the  large  tables  which  were  tormerLy  used  to  Lay  out  computer 
i  i  stings  haii  '  ■>  be  eliminated. 

Table  21 

Regression  Models  tor  Adequate  Privacy 
Question:  "The  Privacy  1  Have  is  Adequate  For  My  Tasks" 

R2  N 


? re-Reno va t  ion: 

Privacy  Adequate 
disturbs) 

=  5.80  -  . 

870  (Telephone 

.59 

15 

I’re-Cont  ro  1  : 

Privacy  Adequate 
disturbs)  -  .454 

=  5.96  -  . 
( Conversat 

485  (Telephone 
ion  disturbs) 

.45 

27 

Po s  t  -Con  t  ro  1 : 

Privacy  Adequate 
disturbs) 

=  5.18  -  . 

643  (Conversation 

.23 

28 

1'os t -Renovat  ion: 

Privacy  Adequate 

=  2.14  -  . 

850  (Noise  through 

.53 

15 

walls)  +  .662  (Control  over  privacy) 

Fable  21  summarizes  the  adequacy  of  privacy  in  the  "before"  and  "after" 
conditions  tor  the  control  and  renovation  groups.  Privacy  regression  compar¬ 
isons  can  provide  some  interesting  interpretation.  Although  phone  noise  is 
perceived  as  a  problem  in  pre-renovation  and  pre-control,  it  is  not  a  problem 
in  either  post-condition.  in  the  control  group,  conversational  noise  con¬ 
tinues  to  be  a  problem,  which  one  would  expect,  since  no  changes  were  made, 
ii/wever,  in  the  post-renovation,  noise  through  walls  and  control  over  privacy 
wi're  perceived  to  be  problems.  In  the  pre-renovation  conditions,  there  were 
no  wails  separating  individuals.  Therefore,  the  addition  of  walls  or  parti- 
■  ions  between  workstations  should  have  increased  overall  privacy.  However, 
t  tie  new  workstation  layout  gives  the  perception  that  there  is  no  noise  through 
the  wa i Is,  since  wa 1  Is  are  now  there. 

The  degree  ot  control  over  personal  privacy  is  a  more  difficult  variable 
to  interpret.  Sine  the  prototype  experimental  group  was  initially  charac- 
t  er i zed  as  having  a  strong  need  for  teamwork  and  consultative  interaction,  it 
is  apparent  that  there  would  still  be  some  intrusion  of  workstation  areas.  By 
lowering  the  workstation  partition  area  to  provide  for  quick  conferencing,  the 
designer  may  have  lowered  the  degree  of  "control  over  privacy."  However, 
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iii.  n  in-. 'is  :  in  erac  :  ve  consul  L  i  tig  .uni  coord  l  n.it  ion.  !'h  i  s  may  simply  bo  char 

'  .-r'  si  i  i:  it  r  h> ‘  i  r  mono  o t  work. 

"he  .it  :  ;!  act  ion  with  ;  urn  i  t  ur>>  reg  r*’s  ;  i  on  comparisons  in  !'al>!  22  im 

■  1 1  •  ■  r. -•  >  t  i  n,.  :o  that  t  h.'v  perhaps  show  '  b.  •  ■  i  nt  erac  i  ve  toe's  ..a  mana  garnet;  t 

in  o  rm.it  i  wii  itui  t  In*  occupant.  1  s  dosiro  t  o  associate  with  a  ties  i  rabl  e  ...ut  com*- . 

hot  h  post  -n-novat  i  on  cond  i  t  ions,  t  ho  major  variable  is  pride.  I  T.  l  s  is 
'.dors'.  atidab!  e  tor  t  ho  renovated  prototype,  hut  not  tor  the  control  group, 
he  logical  explanation  seems  to  be  that  'lie  control  group  r  bought  that  t.r.ev 
on  1  d  al  10  ,’<‘t  new  t  urn  i  t  uro  eventually,  and  t  he  ret  ore?  rated  this  category 
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One  !  i  t  t  .' renc  a  :  n  but  h  t.  he  post. -rent)  vat  ion  and  com  roi  groups  is  that 
'comfort"  is  no  longer  a  regression  component.  In  previous  studies,  comfort 
was  associated  with  :  he  rfiair  itself.  In  this  study,  the  old  chairs  were  re¬ 

paint.  i'd  and  reuphol.  stored .  Therefore,  it.  must  be  assumed  that  the  entire 
work  st  at  i  in  t  urni  shines,  not  just  the  chairs,  are  cone  r  i  but  ing  to  an  improved 
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;i:at  o  to  show  some  i  nterost  i  nt»  shi  I  ts  in  percept  i  ons  in  the  "before"  and 
’after"  rondi'  ions;  it.  a  1  so  pointed  out  some  variables  which  will  affect  how 
ner sons  associated  with  computer-related  job  functions  perceive  the  new  work- 
,1  at  i  ons .  However,  the  prototype  experiment  does  not  have  a  large  enough 
sample  group  to  identify  major  statistically  significant,  changes  in  the 
irea .  It  must  be  viewed  as  a  supplement  to  both  the  previous  survey  and  to 
he  results  of  a  her  experimental  work  dealing  with  re>jui rement  s  tor  work- 
,  t  a  t  i on s  tor  comp u  t e  r- re  1  a i  ed  job  functions. 

Table  1>> 

Regression  Models  tor  Furniture  Sat i st  act i on 
i  on  :  Am  Safi  itied  w  :  '  h  'he  Kuril  i  t  urc  in  Mv  Workstation" 


a..:,. )vu:  ton:  SATKURN 

■ear  .  ;  :  SA  I'KIJKN 

1 1  ■ .  .-.l  i  ion:  S  A  I"  I'  URN 
-limit  roi  :  SAI'KUKN 


1.4b  a  .40/  (Kuril,  comfort) 

a  .  i  /4  ( II  i  gh  ijua  lit'/) 

a  .  (48  (Kuril,  comfert  ) 

a  .  b.’  0  (Modern  style) 

1  .  1  i  a  . 4  b  2  (Proud  of  I u  r u  .  ) 

l.Vj  a  .brtO  (Proud  of  I  urn.) 

a  .  (  Ho  1  o  r  f  u  I  I  u  r  n  .  ) 


Productivity  Evaluation  Models 

Productivity  has  always  been  a  difficult  concept  to  measure,  particularly 
tor  white-collar  workers,  since  their  products  are  somewhat  intangible  (e.g., 
a  computer  program).  Also,  at  a  professional  level,  it  is  generally  assumed 
’hat  the  employee  will  work  to  the  best  of  his  ability  and  will  be  self- 
motivated.  Because  of  these  difficulties,  there  are  tew  productivity  models 
tor  white  collar  work. 

Researchers  decided  to  construct  a  reasonable  and  logical  model  for  pro¬ 
ductivity  enhancement.  The  model  would  be  a  way  to  compare  "before"  and 
"after"  conditions  within  the  office  setting.  Although  changes  in  management 
direction  and  changes  in  emphasis  would  affect,  ratings,  it  was  thought  that 
the  model  would  still  be  useful  in  determining  changes  in  the  prototype  test 
area . 

A  two-part  approach  was  used  to  develop  the  model.  The  first  part  would 
measure  physical  variables  (e.g.,  time  away  1 rom  desk).  It  was  assumed  that 
these  variables  might  show  improvement  after  renovation.  The  variables  were 
selected  from  survey  questions  which  the  respondents  answered  subjectively; 
the  responses  were  of  a  type  that  could  be  verified  by  observation.  The 
second  part  of  the  approach  would  be  selecting  variables  that  would  be  subjec¬ 
tively  evaluated,  non-observable,  and  abLe  to  be  constructed  into  a  produc¬ 
tivity  scoring  model.  The  combined  improvement  in  both  approaches  could 
indicate  productivity  increases. 

:!  !>,:  luativi.  by  Changes 

Time  spent,  by  an  employee  at  his  desk  is  a  self-rated  measure.  If  an 
individual  is  at  his  desk,  he  is  assumed  to  be  doing  something  work-related, 
'.'here  were  three  components  to  this  factor  of  the  productivity  model:  time 
spent  writing,  reading,  and  thinking  (alL  were  answered  in  previous  ques¬ 
tions).  The  assumption  is  that  if  more  time  is  spent  in  any  of  these  activi¬ 
ties  and  thus,  more  time  spent  at  the  desk,  the  individual  must  be  working 
harder  (see  Tables  23  and  24). 

Table  23 


Time  Seated  at  Desk 


Hours 

Prototype  ("() 

Control  (Z) 

1-2 

0 

0 

r <■ ■  - R enova t  i on 

2-3 

0 

0 

3-4 

20.0 

3.6 

4  + 

80,0 

96.4 

1-2 

0 

0 

■■!  —  ki  ll' >vu t  ion 

2-  3 

0 

6.9 

3-4 

1 1 . 1 

6.9 

4  + 

88.9 

86.2 

36 


■’  ro  t  o  t  y  pi 


Cent  ro i 


‘Vi’-Ki’novat  i  on 


Post -Kenova lion 


W  r  l  ’  e 

26 

26.54 

Read 

14.04 

2  3.7  X 

Th  i  nk 

2  7 .  r:. 

■)  ?  1  7 

W  r  i  t  e 

2  5.4’; 

20. 14 

Read 

20. 54 

21.4% 

Th  i  nk 

26.0  % 

3  3.0% 

it  is  apparent  that  t. ho  scales  used  in  'his  survey  are  not.  complete 
•  ■nough  to  handle  '  h>>  data  adequately.  At  least  80  percent  ot  the  workers  in 
■ach  group  spend  more  t  nan  4  hours  at  their  desks.  Therefore,  this  question 
:  s  not  helptuL.  However ,  when  asked  t.o  rate  their  activities  at  their  desks, 
some  usetul  difterences  appeared.  Table  24  suggests  that  post-renovation  pro¬ 
totype  occupants  spent  0.3  percent  more  time  reading  at  their  desks.  It  also 
appears  that  the  control  it  roup  now  spends  more  time  thinking  than  previously, 
but.  this  is  difficult  to  interpret  properly.  The  small  improvement  in  the 
read i ng  activity  is  a  very  weak  indication  that  productivity  may  be  improved. 


In  terms  of  self-rated  distances  for  work-related  conversations.  Table  25 
reveals  that,  longer  distances  were  traveled  after  renovation;  i.e.,  workers 
are  walking  longer  distances  to  coordinate  work-related  problems.  However, 
this  data  must  be  reviewed  in  conjunction  with  Table  26,  which  relates  the 
number  ot  bus i ness- re l a  ted  trips  away  from  the  workstation  per  day. 

Table  25 

Distance  for  Work-Related  Conversations 


I)i  stance 
( Feet, ) 


ControL  Croup  ( Z ) 


're-Reno va I  ion 


st.  -Rrnovat.  i  on 


0-5 

0.0 

7 .  1 

5-10 

40.0 

10.7 

10-20 

26. 7 

23.6 

20+ 

13.1 

53.6 

0-5 

0.0 

3.6 

5-10 

29.4 

32.1 

Table  26 


Number  of  Business-Related  Trips  Per  Day  Away  From  Desk 


No.  of  Trips 

Prototype  (Z) 

Control  Crou] 

1-3 

46.7 

39.3 

!’ re-Reno va  t  l  on 

4-5 

26.6 

21.4 

6-10 

13. 4 

28.6 

11  + 

13.4 

10.8 

1-3 

18.9 

28.6 

Pos t -Renova t i on 

4-5 

43.8 

28.6 

6-10 

37.6 

32.2 

11  + 

0.0 

10.7 

Table  2b  shows  that  the  percentage  of  business-related  trips  in  the  post¬ 
renovation  condition  has  decreased  dramatically  in  the  one  to  three  trips-per- 
day  range,  but  has  evened  out  in  the  mid-range.  Also,  there  are  no  responses 
in  the  15+  range  in  the  "after"  condition,  indicating  that  the  top  end  of  the 
scales  tor  numerous  trips  was  reduced. 

In  terms  of  the  data  in  Table  25,  this  means  that  there  are  generally 
fewer  trips  being  made  at  the  scale  extremes.  This  indicates  that  the  worker 
must  be  somewhat  more  productive,  since  he  seems  to  be  selecting  longer,  but 
seemingly  more  necessary,  trips  away  from  his  workstation. 

Distractions  and  interruptions  indicate  a  lack  of  control  over  privacy 
and  a  hindrance  to  productive  work.  They  can  be  deemed  negative  indicators  of 
productivity.  Tables  27  and  28  suggest  some  interesting  interpretations. 

Table  27 

Frequency  of  I n t er rupt i ons / Desk / Day 


No.  Inter, 


P r o t o t ype  (%_) 


Control  Croup  (%) 


I’re-Renovat  i  on 


Pos t -Renova  t i on 
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•■i)  i  Croup  (  ) 
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40.0 

50.  1 
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•3-10 

5  5.5 

42.9 

1  1  -JO 

!  5.  5 

7.2 

J  1  + 

I  3 . 4 

0.0 

0_4 

49.9 

11.5 

os' -Renova t  i  o 

n 

3-10 

55.7 

58.3 

11-20 

14.2 

38.4 

21  + 

11.4 
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: ' h o r  the  ren 

■7  va  t.  i  on 
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no  difference  in  these  variables 
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at  i  im.i  i  :  a 

i  riint-u: 

:  s  re 

quired  tor  the  work  remained  the 

same,  and  there- 

:  ori’,  with  the  level  ot  work  ett'ort  maintained,  one  would  expect  no  change. 

1, title  28  shows  little  change  in  the  frequency  ot  distractions  at  the  desk 
during  the  day  in  either  the  "before"  or  "after"  conditions.  There  are  not 
enough  variables  in  the  survey  to  determine  whether  these  items  can  be  used  as 
productivity  indicators  tor  the  observable  model. 

:■■}'.?.  lu<*tivitu  Model 

There  have  been  some  studies  of  the  effect  of  the  physical  environment,  on 
productivity.  The  most  notable  ot  these^  defines  product  vity  in  terms  of  an 
••‘ducat  ionai  model;  i.e.,  earned  :ol  lege  credits  per  unit  of  floor  area.  This 
;t udy  determined  that  the  use  ot  new  furnishings  promoted  a  higher  space  util- 
i.'.iMon,  and  therefore  more  "production  ot  earned  credits"  per  unit  floor 
area.  However,  this  definition  is  not  directly  applicable  to  the  DSAC  study, 
,:Tice  the  output,  is  much  harder  to  define  in  terms  of  logic  and  functional 
computer  support  systems. 

An  art  i c 1  •'  by  Mendel  provides  another  discussion  ot  productivity  in 
.r  :  on  '  o  the  ope  rat  i  on  ot  large  corporations  and  the  determination  of 
is  »r--  ; .  However ,  this  study  relates  productivity  to  business  costs — a  set 
:  sir.r*  ■  -t  ,  •  ;y  tar  away  from  the  workstation  to  have  any  meaning  for 

:••  . ;  gn  .  Mi  1  ’.  >  •  r  ‘  ‘  has  present  ed  the  relationship  between  the  environment  and 

.  ••  C.i  •  i  v  i  ’  v  a-,  it  is  at  t**rt  **<i  by  some  aspects  of  facility  design.  He  has 

:  •  hat  at.  t  t  t  odes  ot  corporate  managers  toward  their  staff  mav  be 


‘  r .  t  1  .  •  re  •  ■  m  Productivity  (Herman  Miller  Research  Cor  porat  i  on  , 

,  "Me. i -.ii re s  ot  Productivity,"  Industrial  Kngineer  (Mav  197b). 

•  •,  y  i  hi  mi  ■ , '  -it  the  Working  environment  (Hutchinson,  Bonham, 
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changed  by  changes  in  the  physical  environment.  This  thesis  is  part  of  the 
basis  for  the  construction  of  the  DSAC  productivity  model. 

To  create  a  logical  and  valid  productivity  score,  we  must  first  recognize 
that  we  are  dealing  with  an  intellectual  environment  in  which  the  product  may 
be  improved  logic  for  a  sophisticated  computer  program  (i.e.,  a  mental  pro¬ 
duct).  Then,  we  must  take  the  individual  scores  for  respondents  to  each  of 
the  survey  items  mentioned  above,  normalize  the  individual  scores  to  make  sure 
all  variables  are  being  measured  on  the  same  dimensionless  scale,  and  then 
compute  an  overall  productivity  score.  Finally,  this  score  must  be  compared 
with  the  control  group  scores  to  determine  if  the  four-way  experimental  design 
indicated  a  statistically  significant  improvement,  thereby  suggesting  that 
productivity  was  truly  improved.  Since  the  only  known  change  in  the  prototype 
area  was  the  implementation  of  the  renovation  design  itself,  the  change,  if 
any,  must  be  attributed  to  the  new  prototype;  therefore,  the  null  hypothesis 
that  "the  renovation  does  not  make  a  difference  to  productivity"  must  be  re¬ 
jected. 

The  productivity  model  which  was  considered  best  consisted  of  three  com¬ 
ponents  in  Eq  1. 

Productivity  score  =  (standards  of  quality)  +  (managerial  [ Eq  1] 

stimulation  and  direction)  +  (perceived  productivity  and 
relationship  to  other  groups) 

The  first  action  in  verifying  productivity  improvements  is  to  examine  the 
tabular  results  from  the  frequencies  to  the  three  questions  which  make  up  the 
model.  These  are  summarized  in  Tables  29,  30,  and  31. 


Table  29 

Quality  Standards 
Management  Emphasizes 
High-Performance  Standards 


Prototype 


Control 


Pre-Renovation  40% 


54% 


88% 


39% 


Post-Renovat ion 


Table  30 


Performance  Standards 
Management  Shows  How  To 


Improve  Performance 

Prot of ype 

Cont ro 1 

Pre-Reno vat i on 

40% 

28% 

Post-Renovat ion 

18% 

22% 

N=18 

N=28 

Table  31 

Productivity  Comparison 

My  Branch  ts  More  Productive  Than  Other  Branches 


Prot  ot  ype  Cont  ro 1 

Pre-Renovation  53%  37% 

Post-Renovation  94%  34% 

N=18  N=28 


An  examination  of  the  individual  performance  percentages  for  the  three 
components  indicates  some  interesting  tendencies.  In  the  tables  for  quality 
standards  and  productivity,  there  is  a  rather  dramatic  increase  in  the  post¬ 
renovation  prototype;  this  indicates  that  these  variables  are  being  affected 
by  the  change  in  environment.  However,  there  is  a  decrease  in  the  table  on 
management's  intent  to  improve  performance.  In  fact,  the  greatest  change  is 
in  the  post-renovation  prototype.  Interpreting  this  change  is  difficult, 
since  there  are  many  possibilities.  For  example,  did  the  work  character 
change  for  the  occupants;  is  the  N  too  small  to  determine  a  shift  (the  occu¬ 
pants  rating  this  variable  negatively  remained  stable  in  all  cells);  or  does 
management,  need  ro  exercise  much  less  control  in  the  renovated  prototype? 
Cenera'ly,  f  her*-  is  a  major  improvement  in  two  of  the  three  parameters,  with  a 
difficult  interpretation  in  t  hi*  third. 

Now  the  construction  ot  the  normalized  productivity  model  can  be 
examined.  The  first  factor  was  quality  standards--a  managerial  factor.  This 
factor  was  selected  because  it  represents  the  maintenance  of  certain  quality 
standards  for  the  type  of  work  being  done.  This  indicates  that  more  produc¬ 
tivity  is  not  necessarily  better  productivity  and  therefore  sets  a  minimum  for 
the  quality  of  being  accepted. 
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i'he  component  is  management  's  attempts  to  improve  individual  employee 
performance?  i.e.,  managers  are  exercising  their  authority  tor  the  good  at  the 
group  m  order  to  improve  the  working  capability  and  productivity  o t  indi¬ 
vidual  employees  within  their  teams.  Together,  these  two  factors  represent 
managerial  supervisory  input  into  the  productivity  model. 

Finally,  there  is  the  factor  ot  perceived  productivity;  i.e.,  a  "my  group 
: s  more  productive  than  your  group"  type  ot  measure.  This  is  a  subjective 
■•valuat ion  by  the  survey  respondent,  since  there  are  no  direct  measures  ot 
this  type  ot  productivity.  This  selt-related  question  represents  the  peer 
group  evaluation  ot  relative  productivity.  Table  32  gives  the  productivity 
scores  tor  the  tour  groups. 


Table  32 

Normal !zed  Productivity  Model  Scores 


Protot  ype 

Control  Croups 

i’ro-Kenovat  ion 

.64 

1.52 

Po s  t -Kenovat t  on 

5.21 

.42 

N  =  18 

N  =  18 

(Sign,  increase 

(Sign,  decrease 

at  .05  level ) 

at  .05  level ) 

The  null  hypothesis  (ot  no  change)  was  then  rejected  and  it  was  assumed 
that  the  major  renovation  change  in  the  organization's  operation  over  the 
•  xperimental  period  was  responsible  for  the  improvement  in  productivity.  How¬ 
ever,  the  degree  of  improvement  cannot  be  stated  with  certainty;  also,  it  is 
not  known  exact Ly  how  the  renovation  affects  all  the  variables.  However, 
within  the  limits  of  the  model,  it  can  be  stated  that  there  is  statistically 
significant  improvement  in  the  productivity  score,  which  may  be  attributable 
to  the  specific  design  features  of  the  prototype  area. 
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'■UiMMAK  ,  AND  CONCL.IS  I  UNS 


(A 

l'h  i  s  :  l  1 1  ti  v  i’v.i  I  ii.u  « ■  <  i  l  in'  six  oimpui  er-re 1  .it  ed  job  I  unc1  ions  in  order  to 
!•••{!  t>n  new  workst  at  i  ons  that  will  improve  the  working  envi  ronment .  Within  t  he 
i  .Tti  tar  i  on:»  ot  the  experimental  protot  ype  design  and  the  statistical  analysis 

•  t  the  survey  data,  design  recornmendat  ions  were  made.  The  research  showed 

1  h.it  although  different  designs  are-  needed  tor  various  job  types,  there  are 

•  •rt  at  n  similar  needs  among  individuals  who  work  with  compute! — re  I  a  ted  work 
.’at  ions  and  team-type  environments. 

l'he  methodology  used  in  this  study  and  the  data  it  produced  show  that, 
within  specific  constraints,  it  is  possible  to  evaluate  an  office  environment 
Hid  to  recommend  design  ‘actors  which  will  improve  habitability  satisfac- 
' ion.  Such  recommendations  identify  major  probLem  areas  which  need  the  atten- 

•  ion  ot  designers  and  architects.  These  problems  may  be  solved  to  some  extent 
by  increased  attention  to  layout  design,  flexibility,  area,  and  organization 

o  t:  l  r.ic  ter. 

At  DSAC,  parameters  were  identified  which  are  mainLy  job-related  and 
related  to  the  operations  ot  modern  computer  technology.  Although  the  DSAC 

•  eiv i ronment  is  not  that  ot  a  typicaL  modern  office,  the  employees  do  work  with 
tiie  latest,  computer  technology. 

The  data  analysis  showed  that  across  all  job  function  groups,  there  are 
certain  variables  which  affect  facility  design  and  layout.  In  a  professional, 

•  ompul.er-rel  ated  environment,  sat  i  si  act  ion  with  furniture  is  probably  related 
to  pride  in  the  workstation  design  and  professional  imag’.  Sat i si  act  ion  with 
The  workstation  is  generally  related  to  professional  image.  Adequacy  ot  work 
.pace  is  almost  always  related  to  adequacy  ot  the  desk  area,  rather  than  the 
.unrounding  territory  of  the  office  environment.  This  implies  that  an  effi¬ 
cient  attire  arrangement  which  is  small  in  terms  of  number  of  square  feet  per 
person  can  still  be  rated  highly.  Finally,  privacy  in  most  computer-related 
workstations  seems  to  be  directly  related  to  control  over  privacy  and  reduc- 

' ; on  or  noise  through  walls.  This  presumes  some  design  requirements  for  con- 

•  roiling  interruptions  and  distractions. 

A  product  i  /i  l  v  model  was  constructed  to  help  determine  the  major  ccmpon- 
-  • :» »  .  it  productivity  and  t  he  t  i  ot  ’he  changes  in  the  working  environment 
u  pr  ...far  •  i  v  1 1  y .  Hi--  resui's  showed  that  the  renovation,  even  with  the  l  i  mi  — 

’  i’  i  tii  placed  oil  design  actions,  improved  employee  productivity. 

in  >  he  DSAC  .»  idv ,  i he  prototype  experiment  was  successful  in  that  it 
d  i  a.  ■  ,'ii.  ;T]  e  .  /.’ire  i :  i  in  occupant  sat  i  st  act  ion.  The  employee  survey 

wa  .  i  .  !•'>  ..  rm  i  n  i  ng  t  he  relationship  of  employees  ’o  com- 
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office  environment 
dla  /  dsac  study 

office  research  and  planning  study 


A  study  to  determine  the  best  means  of  improving  office  space  for 
the  DLA/Defense  Systems  Automation  Center  has  been  requested.  The 
purpose  of  this  study  is  to  determine  the  opinions,  preferences  and  a 
consensus  of  complaints  about  offices  that  will  help  the  designers  to 
improve  the  efficiency,  comfort  and  attractiveness  of  your  building. 

As  a  resident  of  your  office  area,  your  experience,  opinions  and 
preferences  will  be  highly  valuable  sources  of  information  to  the 
designer  concerning  layout,  comfort  and  general  features  of  decor  and 
construction. 

This  questionnai re  represents  a  portion  of  that  study.  Your  help 
in  answering  items  on  this  questionnaire  will  provide  a  basis  for  improving 
the  office  situation  at  DSAC.  This  questionnaire  is  divided  into  three 
sections: 

Section  I  Work  Area  Evaluation  dealing  with  your  immediate 

work  area. 

Section  II  Activity  and  Equipment  Analysis  dealing  with  your 
functional  needs 

Section  III  Work  Environment  dealing  with  organizational  operations 


The  information  requested  by  this  survey  will  be  used  for  research 
purposes  only  and  all  responses  will  be  held  in  strict  confidence.  Your 
name  will  not  be  linked  with  your  answers  which  will  be  used  only  for 
statistical  summaries  of  the  data. 

Please  complete  the  questionnaire  before  the  next  day  and  return  it 
to  one  of  CERL's  representatives,  or  a  common  pick-up  point. 

Your  cooperation  and  assistance  are  greatly  appreciated.  If  you  have 
any  questions,  please  contact  one  of  the  CERL's  researchers  or  call  me  at 
the  FTS  number  below. 


Dr.  Charles  C.  Lozar 
Research  Architect 
Principal  Investiqator 
( FTS  958-7247) 
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BACKGROUND  I  N FORMAT  loTj 


169. 

Sex:  Female  __^Male 

23  Branch  or  organization  symbol 

2  3  2  5 

170. 

Discipline  (Professional)  __ 

26  2  7 

171. 

My  room  number  is  (If 

indicate  where  most  work  is 

not  assigned  a  specific  room  then 
done  ) . 

2  6  3  0 

172. 

How  many  years  of  education 

have  you  completed?  (After  high  school )__ 

3  1  3  2 

173. 

Check  the  highest  degree  obtained. 

3  3 

1. 

Not  a  high  school  graduate 

4.  Bachelor's  degree 

2. 

High  school  diploma 

5.  Master's  degree 

3. 

Junior  College  degree 

6.  Doctorate 

7. 

Post-Doctoral  work 

174. 

Are 

you  defined  by  regulations 

as: 

1. 

Supervi sor 

4. 

Function  Analyst 

2. 

Computer  Programmer 

5. 

Data  Processing  Clerk 

3. 

Systems  Analyst 

6. 

Secretary 

175. 

Do 

you  have  a  professional  certification? 

1.  Yes  2.  No 

176. 

How 

many  years  have  you  worked 

here? 

Yrs. 

177. 

What  is  your  present  pay  grade? 

(G$  Level ) 

2.  Temporary 

178. 

Is 

your  appointment:  1. 

Permanent 

179.  To  the  best  of  your  ability,  indicate  the  percentage  of  time  you 
spend  in  each  of  the  following  activities  during  an  average  day. 
The  total  should  equal  100%  (select  only  those  activities  that 
apply) . 


Writing  42 

Thinking 

9  9 

Reading  43 

Orawi ngs 

5  0 

_ Talking  44 

Painting 

5  1 

Layout  ' 5 

Typing 

52 

Filing  46 

Sorting 

5  3 

Col lating47 

Mail ing 

5V 

.Other  48 

,  100%  TOTAL 

130.  If  you  have  any  suggestions  for  improving  offices  or  if  you 

wish  to  comment  on  anything  not  covered  in  the  questionnaire,  please 
do  so  below.  (Do  so  below  or  on  reverse  side) 


ho 


COLOR  AND  DECOR 


166.  If  you  were  to  paint  your  area,  what  would  you  choose  as 
the  MAIN  COLOR  or  COLOR  SCHEME?  (circle  one) 


RED  or  SHADES  OF  RED . 1 

GREEN  or  SHADES  OF  GREEN . ! . 2 

BLUE  or  SHADES  OF  BLUE . 3 

BROWN  or  SHADES  OF  BROWN . 4 

YELLOW  or  SHADES  OF  YELLOW . 5 

ORANGE  or  SHADES  OF  ORANGE . 6 

OTHER  (specify) . 

167.  Would  you  prefer  your  color  scheme: 

Brightly  colored  rooms  1 

Subdued  colored  rooms  2 

Neutral  colored  rooms  3 

Two  colors  in  one  room  4 


One  major  color  with  accents  5 


168.  There  could  be  a  number  of  decor  items  displayed  in  the  halls.  If 
you  had  your  choice,  what  would  you  like  to  see  displayed  in 
hal lways . 

_ Representational  paintings 

_ Abstract  modern  paintings 

_ Displays  of  research 

_ _ DLA  recent  work 

_ _Automation  related  paintings 

_ Absolutely  nothing  on  walls 

_ _Sculpture  hung  on  walls 

_ Areas  for  personal  displays  of  employee's  work 

_ Superqraphic  symbols  identifying  functional  areas 

Other 


Tne  laboratory  exists  in  an  open  site.  Some  aspects  of  the 
landscaping  ray  be  important  to  you.  Please  indicate  your  agreement 
or  disagreement  with  the  following  statements. 
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156.  Finding  parking  place  close  to  the  building 

is  a  problem  : _ : _ : _ : _ 

157.  I  like  to  spend  time  outdoors  during  my  lunch 

hour  : _ : _ : _ : _ 

158.  The  inclusion  of  more  trees  around  the 

building  would  improve  its  looks  • _ • _ • _ • _ 

159.  1  enjoy  watchina  activity  outside  while  : - * - : - ' - 

working. 

160.  The  landscaping  ma'kes  this  a  pleasant  place 

to  be  : _ : _ : _ : _ 

161.  I  would  like  more  outdoor  recreation  spots  such 

as  benches,  covered  places,  etc.  : _ : _ : _ : _ 

162.  I  wuuld  enjoy  plants  in  the  interior  of  the 

building  : _ : _ : _ : _ 

163.  Going  outside  during  the  day  helps  my  ability 

to  concentrate  : _ : _ : _ : _ 

164.  The  size  of  the  parking  lot  is  adequate  : _ : _ : _ : _ 

165.  What  single  action  would  most  improve  the  quality  of  the  landscaping. 


•  : ernavs  a: 


:nis  tznc  a  cup  of  coffee  would  be  a  great  help  in  continuing 
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PARTS  OF  THE  OFFICE  ENVIRONMENT 


A  building  if  made  of  many  parts  such  as  'nails,  conference 
rooms ,  etc.  Your  ratings  of  these  components  irill  help  in  an  overall 
evaluation  of  office  space. 

HALLWAYS 


125. 

col orful 

126. 

interesting 

127. 

dark 

128. 

cl  ean 

129. 

fri endly 

130. 

beauti ful 

— 

131. 

colorful 

132. 

interesting 

133. 

dark 

134. 

clean 

135. 

fr  i  endly 

1 36. 

beauti ful 

— 

137. 

colorful 

138. 

interesting 

139. 

dark 

140. 

clean 

141. 

friendly 

142. 

beauti ful 

143. 

adequate 

— 

144. 

colorful 

145. 

interesting 

146. 

dark 

147. 

clean 

148. 

friendly 

149. 

beauti ful 

150. 

adequate 

— 

151. 

colorful 

152. 

interesting 

153. 

dark 

154. 

clean 

155. 

friendly 

156. 

beauti fu> 

157. 

adequate 

RECEPTIONIST  AREA 


CONFERENCE  ROOMS 


SNACKBAR  (IF  APPLICABLE) 


LIBRARY  (IF  APPLICABLE) 


drab 

boring 

1  ight 

dirty 

hostile 

ugly 


drab 

boring 

light 

di  rty 

hostile 

ugly 


drab 

boring 

light 

dirty 

hostile 

ugly 

inadequate 


drab 
boring 
light 
di  rty 
hostil e 
ugly 

inadequate 


drab 

boring 

light 

dirty 

hostile 

ugly 

inadequate 


5  5 
56 
5  7 

5  8 
58 

6  Q 


6  1 
6  2 
6  3 
64 
6  5 
66 


67 

68 

69 

70 

71 

72 
7  3 


74 

75 

76 

77 
7  8 

79  8  0 

3  1 
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IMAGE  OF  THE  BUILDING 


The  exterior  of  the  DLA  building  presents  an  image  to  the  public , 
consultants ,  and  new  employees.  Please  indicate  your  rating  of  the 
exterior  imaae  of  the  DLA  building  on  the  scales  below  by  placing  a 
check  nark  close  to  the  adjective  which  best  describes  some  attribute 
of  the  exterior.  Rate  all  scales. 


103. 

104. 

105. 

106. 

107. 

108. 

109. 

110. 
111. 
112. 

113. 

114. 

115. 

116. 

117. 

118. 

119. 

120. 
121. 
122. 

123. 

124. 


comron 

dark 

useful 

del icate 

active 

ordered 

old 

colorless 

flexible 

expensive 

calming 

smal  1 

simple 

pleasing 

formal 

dul  1 

fr i endly 

boring 

generous 

traditional 

beauti ful 

subdued 

cheerful 


unique 

32 

1  ight 

3  3 

useless 

3  4 

rugged 

3  5 

passi ve 

36 

chaotic 

3  7 

new 

36 

colorful 

3  9 

rigid 

4  0 

inexpens i ve 

4  1 

exciting 

42 

large 

4  3 

complex 

44 

annoying 

4  6 

casual 

4  6 

bright 

47 

hostile 

48 

interesting 

4  9 

frugal 

50 

contemporary 

5  1 

ugly 

52 

vibrant 

5  3 

sad 

54 
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PERSONALIZATION  OF  WORK  STATION 


We  all  tend  to  bring  parts  of  our  lives  into  the  office  setting. 
Sore  times  we  bring  in  objects  that  symbolize  aspects  of  our  lives  and 
place  them  in  the  office  areas.  The  following  questions  deal  with  this 
kind  of  personalization. 


97.  Do  you  bring  objects  from  home  or  elsewhere  with  which  to  decorate 
your  room  or  work  station? 

Yes  No  (if  no  skip  to  question  102) 


98.  If  yes,  please  indicate  the  type  of  objects  you  bring.  Circle 


one  or 

more. 

1. 

Photos 

8. 

Desk  ornaments 

2. 

Pictures 

9. 

Wall  hangings 

3. 

Posters 

10. 

Certificates,  awards 

4. 

Pencil  holders 

11. 

Personal  lamp 

5. 

Coffee  cups 

12. 

Radio 

6. 

Personal  books 

13. 

Clock 

7. 

Plant 

14. 

Other 

99.  Can  you  explain,  in  your  own  words,  why  you  bring  these  items  to 
the  office  setting? 


l00.  Do  vour  friends  talk  about  these  items  when  visiting  your  work  station 


10 I.  Does  your  work  station  accommodate  this  form  of  personalization  or 
would  you  prefer  more  places  to  put  your  items. 
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PRIVACY  IN  WORK  STATION 


Privacy  has  many  definitions ,  but  seems  to  be  a  concept  related  to 
the  nature  of  your  tasks  at  your  work  station  and  in  your  room.  Please 
indicate  your  degree  of  agreement  with  the  following  statements . 
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88. 

Conversations  in  my  room  disturb  my  ability  to 

concentrate  :  :  :  : 

2  0 

89. 

I  can  hear  noise  thru  the  walls 

of  my  office  :  :  :  : 

21 

90. 

People  keep  coming  into  my  room 

and  disturbing  me  :  :  :  : 

22 

91. 

The  telephones  in  my  room  are  a 

noise  irritant  :  :  :  : 

2  3 

92. 

I  have  a  hi qh  degree  of  control 
in  my  room 

overy  my  privacy 

24 

93. 

I  have  many  visual  distractions 
which  are  disturbing 

in  my  office 

25 

94. 

My  job  requires  a  high  degree  of  concentration  :  :  :  : 

2  S 

95.  Total  number  of  people  in  my  room  is  _ .  27 

96.  Number  of  people  I  can  see  while  sitting  at  my  desk  is _ .  2a 


B 


B 


74 


ELECTRICAL  OUTLETS  IN  ROOM 


80. 

Sufficient  number  _ : _ : _ 

_ 

_ * - 

:  Insufficient  number 

81. 

Well  located  :  : 

— 

- ‘  — 

_  Poorly  located 

AIR  CONDITIONING 

AND 

HEATING 

IN  ROOM 

82. 

Air  Conditioning 

Adequate  :  : 

Air  Conditioning 

Not  Adequate 

83. 

Heating  Adequate  _ : _ : _ 

_  * _ _ 

—  .  _ 

:  Heating  Inadequate 

84. 

Easy  to  Adjust  :  : 

_ 

* 

:  Hard  to  Adjust 

85. 

I  am  comfortable 
in  most  seasons  : 

. 

.  • 

1  am  uncomfortable 
:  in  most  seasons 

(  THERMAL  COMFORT  AT  WORK  STATION  } 

86.  Please  rate  the  Thermal  Conditions  at  your  work  station  now  as  you 
are  completing  this  questionnaire. 

_ Cold 

_ Cool 

_ Slightly  Cool 

_ Comfortab1 e 

_ SI ightly  Warm 

_ Warm 

Hot 


87.  Please  indicate  which  items  of  clothing  best  describe  your  apparel 
right  now.  Clothing  has  a  significant  effect  upon  thermal  comfort  and 
needs  to  be  accounted  for  in  our  analysis. 


MEN 


WOMEN 


Slacks  plug;  short  sleeve  shirt _ 


skirt _ 


long  sleeve  shirt _ 


slacks 


undershi rt _ 


blouse _ 


sweater  or  sweater  ve  t _  sweater. 

suit  coat  or  sports  jacket _  jacket. 


FLOORING  IN  ROOM 


64.  Satisfactory 

65.  Clean 

66.  In  good  repair 

67.  Attractive 


Unsatisfactory 

Dirty 

In  poor  repair 
Unattractive 


CEILING  IN  ROOM 

68.  Satisfactory  : _ : _ : _ : _ 

69.  In  good  repair  : _ : _ : _ : _ 

70.  Attractive  finish  _ : _ : _ : _ : _ 


Unsatisfactory 
In  poor  repair 
Unattractive  finish 


WALLS  IN  ROOM 


71. 

Satisfactory 

::::::  Unsati sfactory 

72. 

Easy  to  clean 

:  :  :  :  :  :  Difficult  to  clean 

73. 

In  good  repair 

::::::  In  poor  repair 

74. 

Attractive  finish 

::::::  Unattractive  finish 

75. 

Good  quality  paint 

::::::  Poor  quality  paint 

74 

75 

76 

77 

78 


UTILITIES  AND  SERVICES  IN  ROOM 

76.  Lighting  adequate  _ : _ : _ : _ : _ : _ • _ Lighting  inadequate 

77.  Fixtures  well  Fixtures  poorly 

located  _ : _ ' _ : _ :  : _ • _ located 


78.  Switches  well 
located 


Switches  poorly 
located 


79.  Switches  in  good 
repair 


Switches  in  poor 
repair 
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ROOM 


Your  i.'ork  h taizrn  in  in  a  roon.  Contain  attributes  of  thia  room 
can  bo  rated  individually  and  make  up  your  total  perception  of  your 
apace  in  the  roon.  Please  answer  the  following  questions . 


WINDOWS 


51.  How  important  is  it  for  you  to  be  able  to  see  outside? 

Extremely  important  _ : _ : _ : _ : _ : _ : _  Not  important  at  all  54 

52.  Do  you  feel  having  a  window  is  a  factor  in  your  ability  to  do  your  job? 

_  Yes  _ No  55 

53.  Do  you  feel  a  winder  . 

Improves  my  performance  Distracts  from  my 

on  the  job  _ : _ : _ : _ : _ : _ : _  performance  on  the  job  56 

54.  Can  you  see  out  of  any  window  from  where  you  normally  sit? 

_  Yes  _ No  (If  no  go  on  to  64)  57 

55.  If  so  what  can  you  see?  (circle  as  many  as / necessary) 

1,  trees  2.  cars  3.  fields  4.  buildings  5.  supplies  6.  trash  5,8 

56.  Which  direction  does  your  window  face? 

North  East  South  West  58 


WINDOWS  IN  ROOM 

57.  Satisfactory  : _ : _ : _ : _ 

58.  Style  attractive  _ : _ : _ : _ : _ 

59.  Provides  adequate 

outside  light  : _ : _ : _ : _ 

60.  Good  location  : _ : _ : _ : _ 

61.  Good  size  : _ : _ : _ : _ 

62.  Clean  glass  : _ : _ : _ : _ 

63.  Easy  to  open  or 
operate 


Unsatisfactory 

6  0 

Style  unattractive 

6  \ 

Provides  inadequate 
outside  liqht 

62 

Poor  location 

6  3 

Poor  size 

6  4 

Dirty  Glass 

6  5 

Difficult  to  open  or 
operate 

60 

71 
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IMAGE  OF  WORK  STATION  AND  ROOM 


< 


« 


c 

| 


4 


TTie  uorA:  station  you  work  with  presents  an  image  to  you ,  your 
visitors ,  and  other  staff.  Please  indicate  your  rating  of  the  imaae_ 
of  . ^ur  work  station  on  the  scales  below  by  placing  a  check  mark  close 
to  the  adjective  wnicn  best  describes  its  attributes . 


28. 

cozy  _ 

_ 

_  . .  _  _ 

_ _ 

— - - 

- - 

roomy 

3  1 

29. 

common 

_ 

_ _ 

_____ 

unique 

32 

*  ^ 

30. 

clean  _ 

_ 

_ 

■ 

dirty 

3  3 

31. 

dark 

_ __ 

1  ight 

34 

• 

32. 

bad 

_ 

.. 

good 

3  5 

j 

33. 

ordered 

_ 

— 

chaotic 

36 

] 

34. 

old 

_ 

new 

37 

35. 

colorless  _ 

_ 

_  _ 

colorful 

3  8 

•1 

36. 

stuffy  _ 

_ 

-  - 

_ 

drafty 

39 

37. 

calming  _ 

- 

-  - 

exciting 

4  0 

38. 

noisy 

_ 

______ 

quiet 

41 

39. 

small  _ 

_ 

_____ 

large 

42 

• 

40. 

s impl e 

. 

- 

_ 

■  ■ 

compl ex 

4  3 

41. 

pleasing  _ 

_ 

-  - 

annoying 

44 

42. 

formal  _ 

casual 

4  5 

• 

43. 

dull 

— 

— — 

bright 

46 

—  -i 

44. 

friendly 

_ 

— 

hostile 

47 

45. 

boring 

_ 

_ _ 

— 

interesting 

4  B 

3 

46. 

traditional  _ 

_ 

contemporary 

49 

• 

47. 

beautiful  _ 

ugly 

SO 

48. 

subdued 

_ 

vibrant 

5  1 

49. 

protected 

exposed 

52 

50. 

faci 1 i tating 

: 

_ 

distracting 

5  3 

• 

4 


4 
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WORK  STATION 

Your  station  in  the  physiol  space  in  the  room  you  and  your 
of  fire  eyuLprfud  occury.  Various  aspects  of  your  work  station  layout 
may  a f fart  your  Job  performance.  Please  indicate  the  degree  to  which 
agree  or  disagree  with  the  following  statements. 
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16.  The  size  of  my  desk  surface  is  adequate  for  my 
tasks. 

17.  The  area  my  space  occupies  is  adequate  for  my 
tasks. 

18.  I  have  enough  storage  space  in  and  around  my 
desk. 

19.  I  find  my  work  station  flexible  enough  to  meet 
changing  requirements. 

20.  I  think  my  work  station  presents  a  professional 
image. 

21.  The  pri vacy  I  now  have  is  adequate  for  my  tasks 

22.  My  work  station  is  an  attractive  arrangement 

23.  My  work  station  is  easy  to  keep  clean 

24.  I  do  bring  items  from  home  to  personalize  my 
work  area 

25.  There  are  no  safety  hazards  associated  with  my 
work  station. 

26.  I  associate  a  personal  sense  of  pride  with  my 
work  station 

27.  Someone  else  has  a  work  station  I  would  prefer 
rather  than  mine 


69 


FURNITURE 


card  1 
col.  1-3 

Quest.  No 


The  furniture  you  have  in  your  work  station  can  help  or  hinder  your 
job  effectiveness.  The  furniture  consists  of  a  number  of  individual 
iters  which  you  will  be  asked  to  evaluate  as  a  group.  Please  indicate 
your  agreement  or  disagreement  with  the  following  statemetits . 
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1.  My  furniture  is  comfortabl e 

2.  I  have  a  wide  variety  of  furniture 

3.  My  furniture  is  modern  and  stylish 

4.  My  furniture  is  colorful 

5.  My  furniture  is  easy  to  damage 

6.  My  furniture  is  new 

7.  I  am  proud  of  my  furniture  - 

8.  My  furniture  is  sturdy 

9.  My  furniture  is  high  quality 

10.  I  am  satisfied  with  the  furniture 
in  my  work  station 


I  have  tne  following  furniture  in  my  work  area  (circle  appropriate  items) 


11.  Desk  1  Grey-green 

j  4  2  Wood 

3  Black  with  colored  top 


12.  Bookcase  1  Bookshelves 

2  Metal  Bookcase 


13. 


15. 


File  Cabinet 
1  6 


Partitions 

l a 


1 

2 
] 
•> 


1  2  drawer  14. 

2  4  drawer 

3  Slide  pullout 

1'  Wright  Cabinet  for 
Computer  Files 
Bank  Screen 
Landscape  Office 
Movable  Freestanding 
None 


Other  Equipment  1  Cradenza 
l7  2  Chairs 

3  Work  Table 
••  Other 


SECTION  I:  WORK  AREA  EVALUAT ION 
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1.  [E'jrnUure]  The  actual  items  such  as  desks, 
bookcases,  c.nairs,  etc.  k 
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2.  Work  Station)  Tne  assemblace  of  furniture 


and  accessories  you  have  arranged  to  meet  your 
needs  for  your  tasks.  k 


3.  Room  The  actual  room  in  which. you  work  or 
are  stationed  consisting  of  floors,  walls, 
ceil ings,  and  util  ities.  A 


4-  |5ui idingj  The  whole  of  DLA  as  a  building 
anc)  a  group^of  buildings.  ^ 


mm; 


SECTION  II:  EQL’IP'-fENT  AND  ACTIVITY  INVENTORY 


The  purpose  of  this  questionnaire  is  to  docur.ent  your  job  related 
activities  ar.d  equipnent  so  that  we  can  best  specify  furniture  and 
equipment  for  your  work  area.  Please  read  the  instructions  before 
beginning  the  questionnaire. 
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Please  circle  the  appropriate  items. 

1.  During  an  "average"  work  day  how  many  trips  will  you  personally 
make  to  a  copy  machine? 

a.  None 

b.  1-3 

c.  4-6 

d.  7-9 

e.  1C  or  more 

2.  During  an  "average  work  week"  how  many  conferences  or  meetings 
will  you  participate  in? 

a.  None 
d.  1-3 

c.  4-6 

d.  7-10 

e.  More  than  10 

3.  Where  are  your  conferences  most  frequently  held? 

a.  At  your  own  workspace  or  office 

b.  In  a  private  conference  room 

c.  At  someone  else's  workspace 

4.  Not  including  yourself,  how  many  other  persons  will  usually 
participate  in  these  conferences? 

a.  One  other  person 

b.  2-3  other  people 

c.  4-5  other  people 

d.  More  than  5  people 

5.  What  is  the  typical  duration  of  these  conferences? 

a.  1-10  minutes 

b.  10-30  minutes 

c.  30  minutes  to  1  hour 

d.  Over  1  hour 

6.  Does  your  job  require  you  to  operate  a  computer  terminal? 

Yes 

No 


Note:  If  you  answered  No  on  question  8,  please  skip  to  question 
11,  thank  you. 
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7.  Oo  you  share  use  of  a  terminal  with  one  of  your  co-workers? 

Yes 

No 

8.  During  an  "average"  work  day  how  many  hours  do  you  spend  operating 
a  terminal? 

a.  Less  than  1  hour 

b.  1-2  hours 

c.  2-3  hours 

d.  3-5  hours 

e.  over  5  hours 

9.  Does  your  job  require  you  to  work  with  computer  print  outs? 

Yes 

No 

10.  Are  any  of  the  files  which  you  maintain  or  use,  located  in  a 
central  or  department  file  area  where  more  than  one  person 
retrieves  information  from  them? 

Yes 

No 

11.  How  often  do  you  have  visitors  from  outside  this  laboratory? 

a.  Never 

b.  Once  or  twice  a  month 

c.  Once  or  twice  a  week 

d.  Once  or  twice  a  day 

e.  More  than  twice  a  day 

12.  During  an  "average"  work  day  how  much  time  do  you  spend  sitting 
at  your  desk/work  station? 

a.  Less  than  1  hour 

b.  1-2  hours 

c.  2-3  hours 

d.  3-4  hours 

e.  More  than  4  hours 
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13.  Which  of  the  following  items  do  you  have  on  your  desk? 

Check  as  many  items  as  appropriate. 

a.  Telephone 

b.  Dictaphone 

c.  Light 

d.  Stapler 

e.  Intercom 

f.  Address/directory 

g.  Tape  dispenser 

h.  Personal  items  (like  photographs,  plants) 

i.  Calculator 

j.  Drafting  equipment 

k.  Office  machine  (typewriter,  etc.) 

l .  In/Out  Basket 

m.  Paper  punch 

n.  Blotter 

o.  Box  of  tissues 

p.  Ash  tray 

q.  Desk  calendar 

14.  How  many  of  your  desk  drawers  are  filled  with  "working  files",  i.e. 
information  which  is  referred  to  periodically  throughout  the  day? 

a.  1/2  drawer  or  less 

b.  1  drawer 

c.  2  drawers 

d.  More  than  2  drawers 

15.  Are  any  of  the  files  you  maintain  contained  within  standard 
fil ing  cabinets? 

Yes 

No 

16.  How  many  of  these  standard  file  drawers  (approximately  24"  deep) 
are  filled  iwth  "working  files",  i.e.  information  which  is  referred 
to  periodically  throughout  the  day? 

a.  None 

b.  1/2  drawer 

c.  1  drawer 

d.  2  drawers 

e.  3  drawers 

f.  4  drawers 

g.  More  than  4  drawers 


6  7 
6  8 
67 

7  C 
7  1 
72 
7  3 
74 
7  5 

76 

77 

78 

79 
1 
2 

3 

4 

5 


6 
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17.  How  many  of  these  standard  file  drawers  are  filled  with  "dead" 
files;  i.e.  information  which  must  be  kept  but  which  is  seldom 
retrieved? 

a .  None 

b.  1-2  drawers 

c.  3-6  drawers 

d.  7-10  drawers 

e.  11-16  drawers 

f.  More  than  16  drawers 

18.  How  adequate  is  the  amount  of  filing  space  you  currently  use? 

a.  Very  inadequate 

b.  Somewhat  inadequate 

c.  Slightly  inadequate 

d.  Barely  adequate 

e.  Somewhat  adequate 

f.  Very  adequate 

19.  How  many  books,  notebooks,  folders,  binders,  etc.,  less  than 
1"  thick  do  you  currently  store  in  your  work  space  (office)? 

a.  None 

b.  1-25 

c.  26-50 

d.  51-75 

e.  76-100 

f.  over  100 

20.  How  many  catalogs,  manuals,  binders,  notebooks,  etc.  from  1-3" 
thick  do  you  currently  store  in  your  workspace  (office)? 

a.  None 

b.  1-12 

c.  13-24 

d.  25-36 

e.  37-48 

f.  over  48 

21.  How  many  catalogs,  binders,  manuals,  books,  etc.  over  3"  thick 
do  you  currently  store  in  your  workspace  (office)? 

a.  None 

b.  1-4 

c.  5-8 

d.  9-16 

e.  17-24 

f.  25  or  over 
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22.  Do  you  store  extra  amounts  or  stationary,  envelopes,  business 
forms,  slides,  miscellaneous  office  supplies  and  other  items 
which  are  not  used  on  a  daily  basis? 

Yes 

No 

23.  Do  you  usually  have  large  graphic  materials  on  display  such  as: 
flow  charts,  bar  charts,  maps,  posters,  plans,  etc.? 


a. 

Never 

b. 

Almost  never 

c. 

Infrequently 

d. 

Sometimes 

e. 

Frequently 

f. 

Almost  always 

1  3 


1  4 


J 

•J 


24.  Would  a  chalkboard  be  of  use  in  completing  your  daily  job  tasks? 

a.  Unnecessary 

b.  No  particular  feeling  • 

c.  Somewhat  useful 

d.  Useful 

e.  Very  useful 
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SECTION  III:  WORK  ENVIRONMENT 


The  following  questionnaire  is  designed  to  measure  the  ways  you 
perceive  and  react  to  various  aspects  of  your  work  environment.  This 
information  will  be  used  to  determine  the  effects  of  different  con¬ 
ditions  upon  people  who  work  in  them.  Recommendations  will  then  be 
made  regarding  changes  and  improvements  in  the  work  area. 

The  questionnaire  will  require  about  15  minutes  of  your  time.  This 
amount  of  time  is  necessary  for  us  to  obtain  a  more  real  picture  of  the 
conditions  which  presently  exist  so  that  we  might  make  more  meaningful 
suggestions  for  change. 

Please  read  each  question  carefully  and  answer  it  thoughtfully. 

The  information  you  provide  is  CONFIDENTIAL  AND  FOR  RESEARCH  PURPOSES 
ONLY.  NO  INFORMATION  REGARDING  INDIVIDUAL  RESPONSES  WILL  BE  DIVULGED. 

Thank  you  for  your  help. 


f  In  this  section ,  branch  is  used  to  define,  your  organizational  element. 
Organization  refers  to  the  laboratory  as  a  whole) 
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1 

i. 

How  often  is  the  amount  of  light,  heat,  or  air  in  your  work  areas 
so  bad  that  it  bothers  you? 

X  6 

n 

a.  Almost  always 

b.  Usually 

c.  Sometimes 

e.  Seldom 

f.  Almost  never 

* 

i 

2. 

How  often  do  you  feel  unable  to  satisfy  the  conflicting  demands 

1  7 

• 

of  various  people  over  you? 

! 

a.  Never 

b.  Rarely 

c.  Sometimes 

d.  Often 

e.  Almost  always 

-• 

• 

3. 

Opportunities  for  independent  thought'  and  action  on  my  job  are: 

1  8 

a.  Non-existent 

-< 

P 

b.  Limited 

W 

c.  Fairly  good 

d.  Quite  good 

e.  Outstanding 

P 

i 

4. 

How  often  do  you  have  opportunities  to  work  on  different  jobs? 

1  9 

• 

a.  Never 

b.  Rarely 

c.  Sometimes 

d.  Often 

. 

[ 

e.  Nearly  all  the  time 

• 

5. 

How  many  tasks  do  you  perform  on  your  job  which  you  consider 
relatively  unimportant  or  unnecessary? 

2  0 

a.  Nearly  all 

> 

b.  Quite  a  number 

c .  A  few 

• 

— 

d.  Very  few 

e.  Practically  none 

i 

6. 

I  usually  have  good  information  on  where  I  stand  and  how  my 
performance  is  evaluated. 

2  1 

• 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

- 

i 

d.  Disagree 

• 

> 
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7.  How  often  do  you  work  on  difficult  and  challenging  problems  in  your 
job? 

a.  Never 

b.  Rarely 

c.  Sometimes 

d.  Rather  often 

e.  Nearly  all  the  time 

8.  The  condition  of  the  equipment  and  supplies  used  in  my 
work  is: 

a.  Poor 

b.  Unsatisfactory 

c.  Fair 

d .  Good 

e.  Excellent 

9.  To  what  extent  are  you  required  to  follow  a  specified  set  of  rules 
and  procedures  in  doing  your  job? 

a.  To  a  very  great  extent;  I  must  follow  rules  and  procedures 
exactly 

b.  To  a  great  extent;  changes  can  very  rarely  be  made 

c.  To  a  moderate  extent;  changes  can  be  made  on  some  things 
but  often  I  must  follow  set  rules  and  procedures 

d.  To  a  limited  extent;  there  are  only  a  few  rules  and 
procedures  for  my  job 

e.  Not  at  all;  there  are  no  specified  rules  and  procedures 
for  my  job 

10.  Procedures  are  designed  so  that  equipment  is  used  efficiently 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Strongly  disagree 

11.  To  what  extent  are  you  required  to  meet  rigid  standards  of  quality 
in  your  work? 

a.  To  a  very  great  extent 

b.  To  a  great  extent 

c.  To  some  extent 

d.  To  a  small  extent 

e.  Not  at  all 


2  2 


2  3 


4 


« 
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12.  To  what  extent  is  dealing  with  other  people  a  part  of  your  job? 

a.  Very  little;  working  with  other  people  is  not  an  important 
Dart  of  my  job 

b.  Somewhat;  I  have  to  deal  with  some  other  people,  but  this 
is  not  a  major  part  of  my  job 

c.  Frequently;  I  deal  with  many  other  people  as  a  part  of 
my  job 

d.  Very  much;  probably  the  single  most  important  part  of 
my  job  is  working  with  other  people 

13.  How  well  does  your  supervisor  recognize  and  reward  good  performance 
by  his  people? 

a.  He  is  not  a  good  supervisor  in  this  respect 

b.  He  recognizes  good  work  but  does  little  in  the  way  of 
reward i ng 

c.  He  recognizes  and  rewards  good  work 

d.  He  is  very  appreciative  and  eager  to  reward  good  work 

14.  To  what  extent  does  your  supervisor  emphasize  high  standards  of 
performance? 

a.  Not  at  all 

b.  To  a  small  extent 

c.  To  some  extent 

d.  To  a  great  extent- 

e.  To  a  very  great  extent 

15.  To  what  extent  does  your  supervisor  show  you  how  to  improve  your 
performance? 

a.  Not  at  all 

b.  To  a  smal 1  extent 

c.  To  some  extent 

d .  To  a  gi eat  extent 

e.  To  a  very  great  extent 

16.  To  what  extent  does  your  supervisor  encourage  the  people  who  work 
for  him  to  work  as  a  team? 

a.  Not  at  all 

b.  To  a  smal 1  extent 

c.  To  some  extent 

d.  To  a  great  extent 

e.  'To  a  very  great  extent 


17. 


Overall,  how  good  a  job  do  you  feel  is  being  done  by  your  immediate 
supervi sor? 
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a.  Very  good 

b.  Good 

c.  Fair 

d.  Poor 

e.  'Very  poor 

18.  How  successful  is  your  immediate  supervisor  in  dealing  with  higher 
levels  of  command? 

a.  Outstandingly  successful 

b.  Very  successful 

c.  Definitely  above  average  success 

d.  About  average  success 

e.  Below  average  success 

19.  The  people  here  generally  trust  their  branch  heads. 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Strongly  disagree 

20.  Everything  is  checked;  individual  judgment  is  not  trusted 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Strongly  disagree 

21.  The  work  space  and  furniture  in  our  work  group  is; 

a.  Excellent 

b.  Good 

c.  Passable 

d.  Somewhat  unsatisfactory 

e.  Poor 


91 


22.  How  does  your  branch  compare  to  all  other  branches  in  the  division 
in  terms  of  productivity? 

a.  Ic  one  of  the  most  productive  branches  (top  5%) 

b.  Is  considerably  above  average  in  productivity  (top  20%) 

c.  Is  somewhat  above  average  in  productivity  (top  40%) 

d.  My  branch  has  about  average  productivity  for  the  district 

e.  Is  somewhat  below  average  in  productivity 

23.  Most  members  of  my  Branch  take  pride  in  their  jobs.  3£ 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Strongly  disagree 

24.  To  what  extent  does  a  friendly  atmosphere  prevail  among  most  of  13 

the  members  of  your  Branch? 

a.  To  a  very  small  extent 

b.  To  a  small  extent 

c.  To  some  extent 

d.  To  a  considerable  extent 

25.  People  are  encouraged  to  ask  questions  about  the  Branch's  affairs. 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagre 

e.  Strongly  disagree 

26.  In  this  organization  about  he  only  source  of  information  on  important  41 
matters  is  the  grapevine  (rumor). 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Strongly  disagree 

27.  Generally  there  are  friendly  and  cooperative  relationships  between  " 

the  different  branches  in  this  organization. 

a.  'Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Strongly  disagree 
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28.  In  this  organization  things  seem  to  happen  contrary  to  rules  and 
regulations 

a.  Strongly  agree 

b.  Agree  < 

c.  Not  sure 

d.  Disagree 

e.  Strongly  disagree 

4  4 

29.  How  clearly  defined  are  the  objectives  of  your  Branch? 

a.  Sometimes  obscure  or  poorly  defined 

b.  Generally  adequately  defined 

c.  Better  than  most 

d.  Exceptionally  well  defined 

s  ^ 

30.  How  consistently  are  organization's  policies  applied  to  all? 


a.  Totally  inconsistent 

b.  Inconsistent  most  of  the  time 

c.  Consistent  most  of  the  time 

d.  Completely  consistent,  all  are  treated  the  same 

31.  Working  conditions  in  this  Branch  are  better  than  in  other  Branches. 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Surely  disagree 

32.  On  the  basis  of  your  experience  and  information,  how  would  you 
rate  your  Branch  on  effectiveness? 

a.  Very  poor 

b.  Poor 

c.  Fair 

d.  Good 

e.  Very  good 

33.  The  cleanliness  and  up-keep  of  the  rest  rooms  and  other  facilities 
we  use  is: 

a.  Very  poor 

b.  Poor 

c.  Passable 

d.  Good 

e.  Very  good 


9  3 


34.  To  what  extent  does  your  Branch  emphasize  personal  growth  1,9 

and  development? 

a.  Not  at  all 

b.  To  a  very  small  extent 

c.  To  a  small  extent 

d.  To  some  extent 

e.  To  a  considerable  extent 

35.  Superiors  keep  well-informed  about  the  needs  and  problems  of  the  50 

people  working  here 

a.  Strongly  agree 

b.  Agree 

c.  Not  sure 

d.  Disagree 

e.  Strongly  agree 

36.  How  do  you  feel  about  recommending  this  organization  to  a  prospective  si 
empl oyee? 


a.  I  would  not  recommend  it  under  any  circumstances 

b.  I  would  probably  recommend  it  under  certain  circumstances 

c.  I  would  recommend  it  to  most  employees 

37.  Considering  everything,  how  satisfied  are  you  with  your  present  job?  s? 

a.  Very  dissatisfied 

b.  Dissatisfied 

c.  Indifferent 

d.  Satisfied 

e.  Very  satisfied 

38.  How  often  do  you  wish  you  could  quite  your  present  job?  S3 

a.  About  all  the  time 

b.  Very  often 

c.  Somewhat  often 

d.  Seldom 

e.  Never 

39.  Generally  speaking,  how  satisfied  are  you  with  the  kind  of  work  you  5“ 
have  to  do  on  your  job? 

a.  Very  dissatisfied 

b.  Dissatisfied 

c.  Indifferent 

d.  Satisfied 

e.  Very  satisfied 
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40.  Considering  everything,  how  would  you  rate  your  overall  satisfaction 
in  this  Branch  at  the  present  time? 

a.  Very  dissatisfied 

b.  Dissatisfied 

c.  Indifferent 

d.  Satisfied 

e.  Very  satisfied 

41.  Your  branch  or  office  symbol  _ 

42.  Are  you: 

a.  Administrative/support 

b.  Professional/technical 

43.  Are  your  responsibilities  classified  as: 

a.  Supervisory  and  management 

b.  Computer  Programmer 

c.  Systems  Analyst 

d.  Functional  Analyst 

e.  Clerk 

f.  Secretary 
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. And  now,  the  last  page.  Please  answer  the  following  questions  and  turn  in 

your  questionnaire  to  the  PERT  Conference  Room  in  the  front  of  DSAC. 


1.  The  distance  I  must  travel  for 
most  work  related  conversations 
is : 

0-5  ft. _ 

5-10  ft. _ 

10-20  ft. _ 

20  or  more 


2.  The  number  of  business  related  trips 
I  make  away  from  the  work  station  is 
about  _  per  day: 


3.  The  distance  I  generally  travel  H.  The  number  of  personal  trips  I  make 
for  personal  conversations  is:  away  from  the  work  station  is  about 

_  per  day. 

0-5  ft _ 

5-10  ft _ 

10-20  ft _ 

20  or  more 


5.  Distractions  are  noises,  passerbys,  equipment  noise,  other  telephones,  etc. 
How  many  times  per  day  would  you  esstimate  you  are  distracted  from  your  work  by 
these  causes.  _  times  per  day. 


6.  Interruptions  are  people  intruding  on  your  thinking  during  the  day  for  any 
reason  (including  your  phone)  How  many  times  per  day  would  you  estimate  this 
happens?  _______  times  per  day. 


7.  How  many  trips  per 
day  do  you  make 
to  the  cafeteria  (including 
lunch)?  Trlp3  per  day 


Answer  only  if  you  are  a  Programmer  or  Analyst: 

In  your  job  function,  one  of  the  most 
frustrating  activities  is  finding,  fixing,  or 
testing  your  mistakes  ("Glitches"  of  all  types) 
In  computer-related  work  (writing,  designing, 
or  evaluating  programs) 

8.  Estimate  the  number  of  your  "glitches"  per  day 
you  must  deal  with  (As  defined  by  you) 

Total  Number _ 

9.  How  much  time  per  day  would  you 

estimate  you  spend  fixing  these  self-created 
"Glitches" 

Total  _ _  Hours  _  Min  _ 
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